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l. Installation

The Fire Risk Assessment System, referred to as FRAS, contains three
separate installation steps.

1. Installing the ArcView FRAS application,
2. Installing the FlamMap program, and

3. Ensuring your District and Weather Influence Zone (WIZ) data is
copied to disk.

The installation programs have been provided to ensure maximum
flexibility for future upgrades of FRAS and the FlamMap program. In
addition, the FRAS installation procedures are provided independent of the
FRAS project Published Results data since these have been provided
separately.

Follow the instructions provided in this section to properly install FRAS.
Ensure all other Windows applications are closed that may be active
before installing.

Note that users, who have ArcView Spatial Analyst and would like to
recreate the WFSI layer, will need to install the FlamMap application. This
is recommended. The installation for FlamMap is included on the
distribution CD. Users who would like to create reports for an Area of
Interest will also need Crystal Reports installed. Crystal Reports is an
optional install option included with ArcView.

Installation Steps
The first step is to install the ArcView FRAS application.
Installing FRAS

The installation for FRAS is accessed through the setup.exe file located in
the FRAS directory provided on the distribution CD.
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This program installs the following components for the application:

1. The Tutorial data set is installed to a location defined by the
user.

The user can define where they would like the Tutorial data set to
reside. The Tutorial data set is a sample set of layers for a small
area within the Bunnell District that is provided as a default District
data set with the application to support testing and training. The
Tutorial data set can be installed with the Published Results data or
in a separate location.! We recommend that the Tutorial data be
installed in the same location as the Published Results data.

FRAS provides the flexibility of allowing users to locate District data
(including the Tutorial data set) on any path location they choose.
This is an important capability when considering the large size of
the District datasets. For those users with data for multiple
Districts they may choose to store the data on different disk drives.

All District and WIZ data must adhere to a standard subdirectory
structure that utilizes a “"FRAS\Districts\...” and
“"FRAS\WIZs\...” organization. All District-wide data must be
located off of these two subdirectories using the standard District
and WIZ naming convention. The FRAS Directory Organization
section describes this in detail.

A function is provided in FRAS that allows the user to easily change
the data path location (see Set Data Directory). This allows the
user to store data for different Districts on different locations,
typically due to the large file size and potential disk storage
limitations, yet utilize them in the application by simply changing
the data directory setting at any time. This is also true for the
Tutorial data set.

2. The FRAS ArcView extension (FireRiskAssessment.avx) is
installed to the “"Ext32" subdirectory of your ArcView install
directory.

! The District Published Results data is provided separately from the FRAS application as a deliverable
of the Fire Risk Assessment project.
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While a default project file is provided and is recommended for use
for training and testing, FRAS has been developed as an ArcView
extension that will operate in any ArcView project file. Refer to the
FRAS Application Design section for detailed information about this
distinction.

3. Application files are installed to an “"FRA"” subdirectory of
your ArcView install directory.

The core application configuration files are maintained in a
subdirectory of the ArcView software. This is typically
“c:\ESRI\AV_GIS30\ArcView” but may differ on a specific machine.
The installation program automatically determines where ArcView
has been installed and installs the “FRA” subdirectory.

4. A sample ArcView project that uses the extension is
installed to the same location as your tutorial data.

The sample project file (FRAS.apr) is the default for running FRAS.
We recommend that this project file be used until the user has
experience with the application. The project file has been designed
to lessen the learning curve and aid users during initial usage and
training. The default project file is automatically installed in the
“FRAS"” subdirectory.

To install FRAS, double-click the setup.exe file and follow the instructions
in the setup program to choose the tutorial data destination. This dialog
is shown in Figure 1.
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Figure 1: Installing FRAS

i'__%l Fire Risk Assessment System Setup ;IE'EI
R T | e W

Welcome to the Fire Risk
Assessment System Installation
Wizard

It iz strongly recommended that you exit all YWindows programs
befare running this setup program.

Click Cancel to quit the setup program, then cloge any programs
yau have nning.  Click Mext to continue the installation.

WARMING: This program is protected by copyright law and
international treaties,

|Inautharized reproduction or distibution of this program, or arw
portion of it, ray result in severe civil and criminal penalties, and
will be prozecuted to the marimum extent pozsible under law.

< Back

Cancel |

i Fire Risk Assessment System Setup o ] 4

Destination Folder

Select a folder where the application will be installed.

The "#ize |nstallation *Wizard will ingtall the tutonal data files for Fire Risk Asseszment
Syztem i the following folder.

Toinztall into a different folder, click the Browse button, and select another falder.
Y'ou can choose not to install Fire Risk Assessment Spstem by clicking Cancel to exit the
‘wize Installation wizard.

Pleaze note: The Fire Rigk Azzezzsment Syztem application will not run
comectly if the data files are installed to a folder with zpaces in the path
[e.g. C:\Program Files\].

C:h Browse |

" [estination Folder

Wise Inztallation Wizard®

Cancel |
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By default the “C:” path location is defined. Remember that when
installing the Tutorial data, a "“FRAS\Districts\Tutorial” and a
“"FRAS\WI1Zs\Tutorial” subdirectory will be added to whatever source
path selected. We recommend that you browse to where you have
located your Published Results District data source path. This will allow
you to utilize the District data or the Tutorial data without changing the
data directory within the application. If you install the Tutorial data in a
different location, you will need to change the data directory whenever
you need to use either data set.

Note that the Destination Directory you select cannot include
spaces in the subdirectory names. This is a limitation within ArcView.

If spaces are included in the subdirectory names an error message will
appear.

Invalid Destination Directory x|

The destination directory can not have spaces
it the path. The application will not wiork,
cormecty if you continue.  Pleaze click the
‘Back' button and zpecify a different directony.

After using the Browse button to select the Tutorial data destination,
press the Next> button. You will then have an opportunity to reenter the
installation information or cancel the install (see Figure 2). After pressing
the Next> button again the setup will then install the application. When
the installation is complete you will be presented with the completion
dialog (see Figure 2). Simply press Finish to complete the installation.
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Figure 2: FRAS Ready to Install and Installation Complete Dialog

i'__%l Fire Risk Assessment System Setup ;IE'EI

Ready to Install the Application

Click, Mext to begin installation,

Click the Back button to reenter the inzstallation information or click Cancel to exit
the wizard.

Wige Inztallation ‘Wizard®

Cancel |

< Back

ire Risk Assessment System Setup o ] 4

Fire Risk Assessment System
has been successfully installed.

Click, the Finizh buttan to exit thiz installation.

Cance] |
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Installing FlamMap

If you will be utilizing the FRAS modeling capabilities to recreate the
Wildland Fire Susceptibility Index (WFSI) data, you also need to install the
FlamMap program after FRAS installation is complete. The FlamMap
installation program is provided on the distribution CD but operates as a
separate installation task. Note that due to some recent bug fixes by Dr.
Mark Finney with the FlamMap program, two separate steps are involved
for installing FlamMap.? These include:

1. Installing the latest FlamMap release (v1.05), and

2. Updating the FlamMap executable program file (.exe).

Installing the Latest Release

To install the latest distribution of FlamMap double click on the
FlamMap_1.05.exe program found on the FlamMap folder on the CD.
This will initiate a series of dialogs that will prompt you through the
installation.

2 Dr. Finney is the author of FlamMap and provided support to fix bugs that arose with the use of the
FlamMap program.
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Figure 3: Installing FlamMap — Step 1

Location to Save Files
YWhere would you like to save your files?

Flease enter the folder where yvouwant these files saved. Ifthe folder does not exist, itwill be
created far you. To continue, click Mext.

Save files in folder:
C:\Flarnhdap

| rstallE el

< Hack | Dlext > | Cancel |

We recommend that the default path locations be used during the
installation.

Figure 4: Installing FlamMap — Step 2

f& FlamMap - InstallShield Wizard i i x|

Welcome to the Installshield wizard for
FlamMap

The InstallShield(R) Wizard will allow you ko modify, repair, or
remave FlamMap, To continua, click Mext,

= Back Cancel i

Once the initial path is defined you will prompted with the FlamMap install
splash screen. Press Next> to proceed.
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We recommend you use the default path location for the FlamMap
program. However, if you prefer you can define another path or drive.
FRAS will automatically look for the FlamMap program location when it
starts. If it does not find the program you will be prompted to locate it. A
separate function is also provided (see Set FlamMap Directory) from the
main FRAS Setup menu to allow you to explicitly define the location at any
time. This will facilitate the use of another version if perhaps a new
version of FlamMap is installed in the future.

Figure 5: Installing FlamMap — Step 3

{i FlamMap - InstallShield Wizard

Destination Folder

Click Mest to install to this folder, or click Change to install to a different: Folder,

Install FlamMap kot

k A Flarmaph Change... I

Install=hisld

< Back

Cancel I

Once you define the path location you will be prompted to begin the
actual installation process. Press the Install button.
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Figure 6: Installing FlamMap — Step 4

&3 FlamiMap - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation.

If wou want ko review or change any of your installation settings, click Back. Click Cancel ko
exit the wizard. Click Install ko begin the installation.

Current Setrings:

Setup Type:

Destination Falder:
Ciflammaph
User Information:

Mame! Mebwork Administrator
Company: Space Imaging, LLC

InstallShisld

< Back Cancel I

Once the installation is complete you will be prompted with a completion
dialog. Press Finish to complete the installation process.

Figure 7: Installing FlamMap — Step 5

{§ FlamMap - InstallShield Wizard i i x|

InstallShield Wizard Completed

The Installshield Wizard has successfully installed Flamtap.,
Click Finish to exit the wizard,

= Back I Einish l Carcel
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Installing the FlamMap Application Update

During testing of the WFSI modeling components of FRAS, a new version
of the executable was released. It is necessary to install this upgrade in
order for FRAS to run properly. The upgrade must be installed separately
and simply involves extracting the new FlamMap executable program
from the self-extracting zip file (FlamMap_fix.exe) into the FlamMap
program location. This file can be found in the FlamMap folder on the
CD. This will replace the FlamMap.exe program. Simply double click on
the FlamMap_fix.exe program. Figure 8 presents the dialog for this
step.

Figure 8: Installing FlamMap Fix Dialog

WinZip Self-Extractor - flammmap_fix.exe El
Tounzip all filez in flammap_fix. exe to the specified Unzip |
folder press the nzip buthan. =

; Fun i
IIhzip ta folder: bl |
IE:HfIammap i Cloze |
v Owenaite files without prompting

About |
Help |

To complete this step press the Browse... button and select the folder
where you installed FlamMap. By default this is "C:\FlamMap”. Press
Unzip to overwrite the original program exe file with the new program
exe file. Press Close to exit the dialog.

To confirm you have successfully installed the bug fix version of FlamMap,
start the FlamMap program by selecting Start-Programs-FlamMap.
Once the FlamMap window appears select Help-About. The following
version information should appear in the About FlamMap dialog. You can
exit FlamMap.
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About FlamMap x|

Flamtdap
Flamt ap *erzion 1.07 2001

Copyright 2 2000, Al Bightz Beserved.

b ark & Finney 2000

Your installation of FlamMap is now complete.

If you do not have the correct version information (v1.07) as shown
above, you have probably installed the new program into the wrong
location. Repeat the installation of the fix and ensure you place the new
.exe file into the original installation folder for FlamMap.

Un-Installing the Application

As with any Windows installation, you may uninstall either the FRAS or
FlamMap application through the Add/Remove Programs dialog in the
Windows Control Panel.

Select "Fire Risk Assessment System” or "FlamMap” from the list of
currently installed programs and click "Remove”.

The complete removal of the FRAS application requires manual deletion of
the $AVHOME\FRA (i.e. c:\ESRI\Av_Gis30\ArcView\FRA) directory to
remove previously generated AOIs. Only remove the FRAS data directory
(i.e. d:\FRAS) if the data needs to be updated or is no longer needed.
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Installing the District Data

The District Data has been provided to DoF on CDs. The table below
summarizes the number of Data CD’s for each district.

District#  District Name # of CDs
01 Blackwater 2
02 Chipola River 3
04 Tallahassee 2
05 Perry 2
06 Suwannee 2
07 Jacksonville 2
08 Waccasassa 3
10 Bunnell 2
11 Withlacoochee 2
12 Orlando 2
14 Lakeland 2
15 Myakka River 2
16 Okeechobee 2
17 Caloosahatchee 2
18 Everglades 2

The executables on the FRAS Data CDs are labeled by District; and CD
number if more than one CD exists. For example, Bunnell has two CDs;
the executable on the first CD is called ‘Bunnelll.exe’ and the second CD

contains ‘Bunnell2.exe’.

To begin

install double-click the

‘District#.exe’ file. You will be presented with the dialog shown below:

FLORIDA FIRE RISK ASSESSMENT SYSTEM
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WinZip Self-Extractor - Bunnelll.exe 'j

x|
To urzip all files in Bunnell.exe ta the specified
folder prezs the Unzip button.
Fun %wingip |
IUnzip ko folder:
Browse... | Cloze |
v Dwenrite files withaut prompting About

Help

Pl

When installing the District data, a district directory and the associated
WIZ directories will be added to the source path you select. For example,
for Bunnell the following subdirectories will be created:

¢ '‘FRAS\Districts\Bunnell’,
¢ 'FRAS\WIZs\WI1zZ08’,
e 'FRAS\WIZs\WI1Z10’, and
e 'FRAS\WIZs\WIZ11'

If the data spans more than one CD, insert the second CD and double-
click on the executable. The data should be unzipped to the same folder
as CD1. For example, if the Bunnelll files were unzipped to the “d:\”
folder then the bunnell2 data should be unzipped to the “d:\" folder as
well. Follow same instructions for the third CD (Chipola River is the only
district with three data CDs).

For easier use within FRAS, we recommend that data for multiple districts
be installed in the same FRAS parent directory. This will allow you to
utilize the other District data or the Tutorial data without changing the
data directory within the application. If you install the data in a different
location, you will need to change the data directory whenever you need to
use each data set.

The names of the data directories and subdirectories must remain
unchanged in order for FRAS to run properly.
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Overview of the Fire Risk Assessment Project

Fire Risk Assessment Model Components

This section provides a brief overview of the key FRA model components.
These are the:

e Wildland Fire Susceptibility Index
e Fire Effects Index
e Levels of Concern
e Fire Response Accessibility Index

Figure 9 below displays the inputs to these key components.

Figure 9: Key Component Inputs

) . Fire Response
WFSIT Environmental Effects Suppression Costs Pezacsiaiiay Tiase
Histaric Fire . g
| Lacations (FO&) — Critical Facilities Base = GDT Roads =
. Resource
| Fuel Madel l+—| Plartations Grass e Locations i
la—  Canopy Closure le— Urban Interface Shrub ! Water i
l—] Aspect e Ltility Corridors Timber Litter |-
] Slope SURGQ Muck -
Soils
4 Elevation
e Percentile
Waather
Spread vs. Fire
"7 size rRelationship
¥ ¥
Wildland Fire 2 Fire Response
! Susceptibility Index Fire Effects Index Accessibility Index
Levels of Concern

(WFSI * Fire Effects
Index)
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Generating the Wildland Fire Susceptibility Index

The Wildland Fire Susceptibility Index
(WFSI) is a value between 0 and 1. It WIEST
was developed based on the
mathematical calculation process for
determining the probability of an acre Historic Fire

burning. The WFSI integrates the Locations (FO&)
probability of an acre igniting and the
expected final fire size based on the rate [+  Fuel Model
of spread in four weather percentile
categories into a single measure of « Canopy Closure
Wildland Fire Susceptibility. Due to
some necessary assumptions, mainly

fuel homogeneity, it is no the true 7 Asped:
probability. But since all areas are of the
State have this value determined + Slope
consistently, it allows for comparison
and ordination of areas of the state as -— Elevation
to the likelihood of an acre burning.

] ) _ _ - Percentile
The first input to the calculation is Weather
determining the probability of an area Spread vs. Fire
igniting  (Historical Fire Ignitions). -+ :

Size Relationship

Knowledge of the fuels in the area (fuel
model), the topographic attributes of
the area (aspect, slope and elevation), ’ Wildland Fire
the canopy closure for shading from the Susceptibility Index
sun and sheltering from the wind and
the potential weather (fuel moistures and wind speed) allow for the
calculation of expected fire spread rate. Given a wildland fire ignition with
a defined spread rate, an expected final fire size can be estimated from
historic fire information (Spread vs. Fire Size Relationships).

Wildland Fire Occurrence

The potential for wildland fire occurrence is based on historic fire ignition
data from the Division of Forestry, the USDA Forest Service, the USDI-
Department of the Interior (DOI) and the Department of Defense (DOD).
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Fire occurrence data for the DOI agencies included the National Park
Service, the Fish and Wildlife Service and the Bureau of Indian Affairs.
Fire occurrence data for the DOD agencies included US Air Force’s Eglin
Air Force Base. Fire occurrence data was gathered for 20 years. The
years 1981-2000 are used for the base period. For some agencies, fire
occurrence data was not available for this entire time period and for these
agencies, fire occurrence was annualized based on the number of years
available.

A grid illustrating the probability of a wildland fire igniting was developed
using ARC/INFO GRID by analyzing the location of historic ignitions
(Figure 10). Fire occurrence rates in Fire Occurrence Areas (FOA) are
described as the number of fires ignited per 1,000 acres per year. A
surface grid with fires per 1,000 acres per year was generated using the
Density function in ArcInfo GRID. FOAs were developed to identify areas
were the probability of a fire igniting is similar. Hence, within an FOA, the
probability of each acre igniting is the same.

Figure 10: Florida Fire Occurrence Area Map

Fire Occurrence Areas

[ ] Non - Burnable

[ ]1:0.0-0.099 #fires/1000acres/yr
[ ]2:0.1-0.199 #fires/1000acres/yr
[ ]3:0.2-0.399 #fires/1000acres/yr
[ ]4 0.4-0.599 #fires/1000acres/yr
[ ]5:0.6-0.799 #fires/1000acres/yr
[[] 6: 0.8 - 0.999 #fires/1000acres/yr
I 7: 1.0 - 1.999 #fires/1000acres/yr T L i
I &: 2.0 - 99.000 #fires/1000acres/yr =
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Fire Behavior and FlamMap

Potential fire behavior was evaluated using the program FlamMap.
FlamMap is a spatial modeling based analytical tool. It uses topographic
information, fuel characteristics, and weather to calculate fire behavior
values such as rate-of-spread, flame length, fire type, and other
characteristics of fire behavior.

The purpose of using FlamMap is to generate fire behavior data that are
comparable across the landscape for a given set of weather, fuels and fuel
moisture data inputs. FlamMap is based on the GIS data themes and
algorithms used in FARSITE (Fire Area Simulator) as described by Finney
(1998).

GIS data is required for 5 data themes and optional for 3 themes. These
are:

Required (Mandatory) Themes
e Elevation
e Slope
e Aspect
e Surface fuel model
e Canopy cover
Optional Themes
e Stand Height
e Canopy Base Height
e Canopy Bulk Density
For the FRA project, only the required (mandatory) themes were used.

The fire behavior variable calculated by FlamMap for the FRA is fire rate of
spread (ROS). This variable was developed because it can be used to
estimate a fire’s expected fire size using Spread versus fire Size
Relationships. Additional fire behavior outputs such as fire intensities and
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flame length are available outputs of the FlamMap program. FlamMap
calculates the behavior of a fire occurring in each 30x30 meter cell under
defined percentile weather conditions. Fire behavior is described
independently for each individual cell. FlamMap does not account for
contagious processes that may affect fire behavior in an adjacent cell.

These defined weather conditions were determined for four percentile
weather categories.

Percentile Weather and Weather Influence Zones (WIZ2)

Weather in the state of Florida varies geographically so Weather Influence
Zones (WIZ) were developed by Dr. Scott Goodrick, the Division of
Forestry State Meteorologist (Figure 11).
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Figure 11: Florida Weather Influence Zones

Twenty Weather Influence Zones (WIZs) were identified for the state.
Within each WIZ, daily weather data was gathered from 1981 - 2000 from
land management agency maintained weather stations and from National
Oceanographic and Atmospheric Administration (NOAA) maintained
weather stations.

A computer program was developed by the Division of Forestry’s State
Meteorologist to geo-reference the weather observations from the
weather stations within a WIZ to the geographic center of the WIZ.
Hence, one weather data set was developed with one 2 p.m. weather
observation for each day from January 1, 1981 through December 31,
2000 for each WIZ. From this weather data set, percentile weather was
developed for each WIZ.
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For each WIZ, one weather data set was developed with the 2 p.m.
weather observation for each day from January 1, 1981 through
December 31, 2000. This data was checked for errors and then imported
into the USDA-Forest Service’s FireFamilyPlus program. The National Fire
Danger Rating System (NFDRS) index Spread Component (SC) was
calculated for each day. The SC is an estimate of the spread rate of a fire
burning with the assumptions of weather, fuels and topography.

The fire season was assumed to be from October 1 through May 31. The
SC was calculated using a NFDRS fuel model G. Though little fuel model
G exists within Florida, fuel model G contains fuel loading in all of the dead
(1-h, 10-h and 100-h) and live (herbaceous and woody) fuel categories.
This allows for the influence in the SC calculation of the fuel moisture
values in all of the fuel categories. In addition, climate class 3 (sub-humid
/ humid) and slope class 1 (0-25%) were used.

The Spread Component was then divided into four commutative percentile
categories:

e Low (0-15%),

e Moderate (16-90%),
e High (91-97%) and
e Extreme (98-100%).

The median SC was determined for each category. The environmental
values for 1-h, 10-h, 100-h timelag fuel moisture, live herbaceous fuel
moisture, live woody fuel moisture and the 20 foot 10 minute average
wind speed were determined as the average of the respective values on
days when the SC was equal to the median SC (see Definition of Terms
for more information). This allowed for the determination of four
percentile weather categories with the percent of occurrence of each
category and with environmental values to define the weather conditions
within each category.

Proportion (Percent) of Fires That Occur Within Each Percentile Weather
Category

For each day from January 1, 1981 through December 31, 2000, the
NFDRS Spread Component was calculated using the FireFamilyPlus
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program. Each fire within the fire occurrence database for all agencies
within a Weather Influence Zone has a fire start date. Each historic fire
was assigned a Spread Component. The four percentile weather
categories were also developed using the same assumptions for SC and
the four categories have SC ranges. Hence, a correlation could be made
assigning each historic fire to one of the four percentile weather
categories. From these assignments, the proportion of fires that occurred
in each percentile weather category was determined.

Spread versus Resultant Fire Size Relationships

A relationship between the rate of spread and final fire size was developed
using the fire report data from the Division of Forestry for the period
1981-2000 for each Weather Influence Zone. Several fire size classes
were used to estimate the amount of time from fire start to fire
containment. For all Weather Influence Zones, the time from fire start to
fire containment for the benchmark fire sizes of 0.5, 2, 10, 50, 100, 500
and 1000 acres was determined. Additional fire sizes greater than 1000
acres were used when fires of these sizes occurred historically within a
WIZ.

The average fire rate of spread for each benchmark fire size was
estimated by using the double ellipse area model developed by Fons
(1946) as documented by Anderson (1983). The model calculates fire
size (Area) as: Area = K * D> where K is a constant dependent solely on
mid-flame wind speed and D is the distance the fire has traveled from its
point of origin (D = rate of spread times containment time). Mid-flame
wind speed was set at 1, 2, 3, 5, 7, 9, and 12 mph for each of the
benchmark sizes of 0.5, 2, 10, 50, 100, 500 and 1000-acre fires. The
mid-flame wind speed was set at a value of 12 mph or larger for fires with
final fire sizes greater than 1000 acres.

A relationship between the fire size and average rate of spread values for
the benchmark fire sizes was developed using multi-variable regression.
For all fuel models except fuel model 3, a fourth order polynomial was
determined to be the best equation form to use. The form is ' Y = A +
B*X+C*X? + D*X? + ExX* where X = rate of spread, Y is the expected fire
size and A-E are the regression coefficients. In some cases, A was
changed so that a 0.5 acre fire was expected when the rate of spread was
1 chain per hour (1.1 feet per minute). For fuel model 3, a power
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function was used. The formis Y = A + B*X® + D*XF where X is the rate
of spread.

Maximum Fire Size

A maximum expected fire size was set for all Weather Influence Zones to
account for physical conditions that would limit fire spread.

Calculation of the WFSI

The WFSI is calculated for each percentile weather category for each 30
meter x 30-meter cell on burnable area within the State. The calculation
is done for cells within a FOA /WIZ intersection.

To assist in the understanding of the calculation, an example is presented.
Assume that the calculation is being done for a cell in FOA 1, WIZ 1. The
data flow is shown via the example in Figure 11 below. For the example,
assume that the fire occurrence rate in FOA 1 is 0.1 fires / 1000 acres /
year and assume there are 1,000,000 acres in the FOA 1, WIZ 1
intersection.
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Figure 12: WFSI data flow example

WIZ 1
<+ >
FOA 1 FOA 2
0.1 Fires per 1 Fire per
1000 ac. per 1000 ac.per
Year Year
1,000,000 acres 10,000 acres
Fires/Year Fires/Year
=100 =10
One Cell =
30m x 30m
‘P
Percentile Weather
% Item Total
[ Low Moderate High Extreme

1 Percent of Fires 10% 80% 8% 2% 100%
2 Number of fires 10 80 8 2 100
3 Rate of Spread (ch/hr) 2 5 12 24 N/A
4 Final Fire Size (Acres) 1 6 98 900 N/A
5 Annual Acres Burned 10 480 784 1800 3074
6 WFSI 0.0001 0.0048 0.0074 0.0180 0.0374

Figure 12 shows that within FOA 1 and WIZ 1, there are 100 fires per

year.

FLORIDA FIRE RISK ASSESSMENT SYSTEM

33




SPACE IMAGING SOLUTIONS ABOUT THE FRAS APPLICATION

Row 1 gives the Percent of Fires that have historically occurred within
each of the Percentile Weather Categories.

Multiplying the Proportion of Fires in each Percentile Weather Category by
the total number of fires in the FOA 1 / WIZ 1 intersection (100 fires)
allows for determination of the Number of Fires in each Percentile
Weather Category, Row 2.

The FlamMap program has calculated a Rate of Spread for each Percentile
Weather Category (Row 3) and a Rate of Spread versus expected Final
Fire Size Relationship (Row 4) has been determined. This allows for the
determination of the expected Final Fire Size within each Percentile
Weather Category.

Multiplying the Number of Fires per year in each Percentile Weather
Category by the expected Final Fire Size yields the Annual Expected Acres
Burned for each Percentile Weather Category (Row 5).

Dividing the Annual Expected Acres Burned for each Percentile Weather
Category by the total acres within the FOA1l, WIZ 1 intersection
(1,000,000 acres) vyields the WFSI within each Percentile Weather
Category Row 6). The WFSI for the cell is the sum of the four Percentile
Weather Category WFSI values.

The WFSI calculation is based on the logical calculation process for
determining the probability of an acre burning; i.e. acres burned per year
divided by the total area. For low Rates of Spread, the WFSI calculated
for the cell is most likely quite close to the probability of the acre burning.
For higher Rates of Spread, the WFSI overestimates the probability of an
acre burning due to the assumptions that the entire FOA/WIZ intersection
uniformly has all of the cells fuels and topographic attributes. The goal of
the FRA is not to estimate via the WFSI the actual probability of an acre
burning but the WFSI can be used to ordinate the burnable areas in the
State into categories representing the likelihood of the cell being impacted
by a wildland fire.
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Generating the Fire Effects Index

The Fire Effects Index is

Comprised of two inputs: Environmental Effects Suppression Costs
1. Environmental Effects 4 Critical Fadlities Base -
2. Suppression Costs «{  Plantations Grass o

The purpose of the index is to |7 Urban Interface Shrub >

identify those areas that have

environmental values at risk to < Utility Corridors Timber Litter >

wildland fire and/or are costly to SURGOD Muck | )

suppress. The Environmental Solls

Effects that are included in this

analysis are critical facilities (from

DoF burn authorization plan and

include schools, hospitals,

airports, interstates and

highways, etc.), plantations =

(natural and planted), urban Fire Effects Index

interface, and utility corridors

(transmission lines). Each environmental input was assigned an effects
score by DoF fire managers using the matrix. See example below:

Adjust Score for Urban Interface

Fire Size (Acres)
10-93  100-938% 1000+

f2 =13 E i3 =
Flarme
Ly th d
AR P ) ENE O E N R
g+ 0 HY EE+ RN B

Total Score: | 37

< Apply Score >| Cancel | Help |
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To arrive at a final Environmental Effects score (rating), the individual
scores for the inputs were summed: critical facilities, urban interface,
plantations and utility corridors.

The suppression costs are evaluated by fuel type. Each cell in the state
has been assigned either a base, grass, shrub, timber litter or muck
suppression score. DOF fire managers used the matrix shown above to
assign the fire suppression and muck scores. The grass, shrub and
timber litter scores were based on suppression billing information provided
by the DOF districts for the past five years. The final suppression value
for each cell was assigned based on the fuel type (or muck soil) on the
ground.

The Fire Effects Index was then calculated by combining the final
Environmental Effects and suppression costs scores using the following
equation:

Fire Effects = (0.80 * Environmental Effects) +

(0.20 * Suppression Costs)

The final Fire Effects Values can range from 0 - 100.

Generating Levels of Concern

The Levels of Concern
(LOC) value was
determined by multiplying
the Wildland Fire
Susceptibility Index by the
Fire Effects Index.

Wildland Fire

Susceptibility Index Pl Bizeits Lues

Levels of Concern
{WFSI * Fire Effects
Index)

Level of Concern = WFSI * Fire Effects Index

The output values were assigned to nine LOC classes ranging from low
concern to high concern. The LOC output can be used to prioritize areas
for further analysis. The FRAS allows the capability to modify the fuels,
fire occurrence data (modifying WFSI) and Fire Effects Scores to generate
new results and compare them to the published data (see next section).
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The LOC results can be used to complete a more detailed analysis at the
local level and communicate wildland fire management concerns.

The LOC results can be used to:

» Identify areas where mitigation options may be of value;

» Allow agencies to work together and better define priorities;

= Develop a refined analysis of a complex landscape and fire

situations using GIS; and

» Increase communication with local residents to address community

priorities and needs.

Generating the Fire Response Accessibility Index

The Fire Response Accessibility
Index (FRAI) is calculated based on
distance from resource locations.
The speed traveled on roads was
estimated at 40 miles per hour.
Travel on roads was assumed to be
eight times faster than travel off
road. Water was coded as ‘NO
DATA’, meaning that travel across
water could not be done unless
there was a road crossing. A cost
distance analysis was run allowing
ArcIinfo to assign an approximate
time to reach each cell.

The Fire Response Accessibility
Index allows users to identify areas
of low accessibility from their
resources. Coupled with the Levels
of Concern data, this information
will highlight areas where

Fire Response
Accessibility Index

GDT Roads -

Resogrce L,
Locations
Water i

!

Fire Response
Accessibility Index

accessibility is low and the level of concern is high, providing valuable
information for anyone concerned with the impacts of wildland fire.
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The Next Step - Using FRAS to Analyze the
Effectiveness of Mitigation Measures

The project Published Results are based on over two years of intense
mapping and analysis by a team of technical and fire experts. The FRAS
application allows the user to generate new outputs by modifying fuels,
modifying fire occurrence modifying the scores of the fire effects. This
allows the user to derive a new Wildland Fire Susceptibility Index (WFSI)
that can then be used to generate new Levels of Concern (LOC).

The application also allows the user to customize the analysis for a small
area of interest (AOI) rather than an entire district and provides tools for
printing maps and generating reports which can then be used to compare
results.

The FRAS application has been developed as a tool to aid in the
assessment of mitigation options within specific Project Areas (reflected
by the user AOIs). The application provides mapping and reporting for
the Published Results, as well as modeling tools that allow the user to
apply their local knowledge and expertise in developing revised output for
WEFSI, LOC, and accessibility.

By providing access to the suite of results data, and by providing options
analysis tools to support analysis of mitigation options for local Project
Areas, it is anticipated that the FRAS project results will benefit
operational staff in determining potential impacts of management actions
for analyzing alternatives to mitigate effects of a fire

Future Activities

The FRA project and FRAS are only a data and methodology foundation
for continued proactive fire management and planning. Subsequent
activities are required to ensure that the results of the project are widely
distributed and used to support management and mitigation mandates.
This section reviews the primary activities.

Communicating Published Results of the Assessment

It is critical that the results of the assessment are communicated so that
the Published Results are understood within the State of Florida. With this
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information, options can be proposed to mitigate fire risk to an acceptable
level.

The FRAS has been designed to support the development of maps and
reports that can be used to communicate information to others.
Additional hardcopy, large size maps are also being produced to support
the dissemination of this information.

It is anticipated that future activities will involve the development of
brochures for the public that describe the results of the assessment and
provide guidance and more sources of information for addressing fire risk.
This information will be consistent with National Fire Plan and State Fire
Plan directives.

Future activities may also involve the development of a web site available
to the public that will provide more information on the results of the
project.

Training and Education

Proper use of the FRAS will require training DOF District staff and other
fire specialists. This training should include guidance on how to best use
the application to achieve results, as well as on fire planning education so
that the modeling capabilities can be properly applied.
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lil. About the FRAS Application

Introduction

Goals and Purpose

The primary purpose of FRAS is to provide an automated tool for DoF
staff, as well as other Florida fire specialists, to access and use the
officially published data results of the Florida Fire Risk Assessment project.
A series of spatial map data has been compiled and derived as the key
part of the project to support operational staff in the future assessment
and management of wildland fire risk across the state. This data has been
derived by a team of fire experts and reflects the latest and most accurate
data describing the wildland fire risk situation within Florida. Tools are
provided in FRAS that support the printing of maps and reports using the
Published Results.

It is also anticipated that a key use of FRAS and the results will be to
communicate the existing fire risk situation within the state to managers,
officials and legislators, not only operational staff. The data has been
developed to facilitate comparison of areas across the state in this regard.

In addition, FRAS provides modeling capabilities that facilitate DoF staff in
modifying key inputs, such as fuel models and fire occurrence, to analyze
the effect of mitigation options on the Wildland Fire Susceptibility Index
(WFSI) and Levels of Concern (LOC). Areas where the FOA, WFSI or LOC
are high are candidates for mitigation options. This allows District staff to
leverage local knowledge and expertise while taking advantage of the
data derived from the assessment process.

This User Guide describes in detail the design and operation for FRAS
including capabilities to:

1. Review and print maps and reports of the official FRA project
Published Results data.

2. Allow the user to define a custom Area of Interest to support
modeling of custom outputs, such as ROS, WFSI, LOC, and FRAI as
well as reporting and mapping.

FLORIDA FIRE RISK ASSESSMENT SYSTEM 40



SPACE IMAGING SOLUTIONS ABOUT THE FRAS APPLICATION

3. Change key inputs including resource locations, modifying fire
occurrence classes, or modifying fuel models to reflect mitigation
options in a defined AOL.

The overall purpose of FRAS is to provide unrestricted access to the data
derived from the Fire Risk Assessment project in support of operational
staff analyzing mitigation options.

Application Design

FRAS was developed as a standalone application that operates on the
ArcView 3.x GIS software.®> FRAS was designed to utilize the FlamMap
program in a standalone mode to support the calculation of fire behavior
outputs including the seamless conversion of data between the two
programs. The integration approach also supports future planned
development of the FlamMap program that will continue to occur
independently by Dr. Mark Finney.

FRAS was also designed to leverage the capabilities found in the ArcView
GIS platform. The standard ArcView interface has been used as the
framework for the FRAS interface. FRAS is accessed via a series of
custom pull-down menu options within ArcView 3.x that provides custom
functionality and manages data in the standard ArcView View-Theme data
organization. All other ArcView functions are available while the FRAS
options are available. In several instances, custom tools have been
developed to facilitate analysis and review of data. However, none of the
core capabilities found within ArcView have been removed. The ArcView
GIS platform provides a robust and extensive framework for growth of
FRAS and further analysis by operational staff.

The data model employed with FRAS utilizes a predefined directory
structure that uses ArcView shapefiles, ArcIinfo GRID coverages, and
standalone Dbase files (.dbf) as the key data elements. The specific Data
Organization is described in FRAS Data.

3 FRAS was specifically designed to operate on the 3.2 version of ArcView GIS. The application will not
operate on the ArcGIS platform.
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ArcView Extension versus the ArcView Project File

In order to facilitate use of FRAS within the existing use of ArcView
projects for District staff, FRAS was designed as an extension. ArcView
extensions can operate independently of a specific ArcView project. This
allows users to gain access to FRAS capabilities when using their own
custom ArcView project files.

To start the FRAS extension, select the File-Extensions menu option
from the ArcView Project menu.

& ArcView GIS 3.2

Eille  Broject  indow Help
Hew Project  Chil+M
[Open Project...

Llose Project

Save Project Chil+5 _ O]

Save Project Az

Estensions...

E it
| Wigws ||
AT

By clicking on the Fire Risk Assessment Extension (see Figure 13) and
pressing OK you will add the FRAS menu options to your existing ArcView
project. You will now be able to use the FRAS tools.

Figure 13: The ArcView Extension Dialog

# Extensions |

Awallable Extensions:

gﬂ Dialog Desigrer ﬂ 0k I
| Digitizer Cancel |
ﬂ Fire Rizk 2 ment Extension
_ | Fragstats J
ﬂ Geoprocessing Reset |
| Graticulez and Measured Grids ™ Make Defaul
| IMAGIME Image Suppart j

About;
Fire Rigk &zzezsment System, 06/20/2002, 11:25 Ak
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A default ArcView project is provided as an ideal starting point for learning
FRAS. The default ArcView project has predefined themes and has the
extension already loaded. The project file is FRAS.apr and can be found
in the “"FRAS” installation directory. Double click on the .apr file to open
the project.

It is recommended that users utilize this project file until they are familiar
with FRAS capabilities. The project file has been designed so it can satisfy
all requirements. The use of other ArcView project files is not required,
but accommodated.

FRAS Process Flow

The FRAS extension has been designed as a series of pull-down menu
options that operate in either the ArcView Project or View interface. The
menu options for the Project interface represent a subset of capabilities
appropriate for that interface, as does the View interface. In particular,
the FRAS Modeling options are limited in the Project interface. Figure 14
presents the ArcView Project menu options.

Figure 14: The ArcView Project Interface FRAS Menu Options

i ArcYiew GIS 3.2

Eile  Project Window Help FRAS Setup  FRAS Modeling  FBAS Help

Select Districtz and Area of [nterest

Bemove A01 —

The ArcView View interface provides the full suite of FRAS capabilities
including:

FRAS Setup Options for setting data location preferences.

FRAS Modeling AOI selection and modeling capabilities including tools
to modify Resource Locations and fuels and to
recreate FOA, WFSI, LOC, and FRAI. These represent
the primary analytical capabilities within FRAS. Users
without Spatial Analyst will have the ability to only
Create Levels of Concern.
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FRAS Output Options to generate maps or standard reports for the
Published Results View or the active AOI View.

FRAS Help Access to the on-line user guide.

Figure 15 presents the ArcView View interface FRAS menu options. Note
the full suite of FRAS Modeling capabilities compared to the Project
interface.

Figure 15: The ArcView View Interface FRAS Menu Options

@2 ArcView GIS 3.2
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FRAS Data

Data used and created by FRAS includes both Published Results from the
Fire Risk Assessment project, and custom data for user defined areas of
interest.

Data Organization

Data is organized within three primary data folders:
1. Published Results District data,
2. Published Results Weather Influence Zone data, and
3. User defined Area of Interest data.

These data folders are all located within the main FRAS folder. You can
locate your FRAS folder on any path, however the FRAS\Districts,
FRAS\WIZs and FRAS\AOIs subdirectories will be imposed and used
by FRAS. Figure 16 presents an example of this data structure where the
main FRAS folder is located directly at C:\.
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Figure 16: The FRAS Directory Structure
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Custom AOI data is stored in individual subdirectories created and
managed seamlessly by FRAS in the FRAS\AOIs folder. AOI
subdirectories are created automatically as you add new AOIs with FRAS
using a sequential naming convention. This is seamless to the user. For
modeling purposes, any modified data, such as fuels, or derived data,
such as a new WFSI or LOC, for that AOI is created and stored in the
sequential AOI folders. This approach of having separate AOI folders

affords an orderly storage of user defined data distinguished from the
Published Results.

Tools are provided within FRAS to Add or Remove AOIs under the FRAS
Modeling menu options. Refer to the Defining an AQOI section for more
detailed information about these capabilities.
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FRAS also utilizes numerous data files to support the management and
operation of FRAS itself. This data is maintained seamlessly by FRAS in

the \ESRI\AV_GIS30\ArcView\FRA folder.

This folder is created

during the FRAS installation process. Figure 17 illustrates this folder. The
user should never delete or edit files within this folder.

Figure 17: The ArcView FRA Directory
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Districts and Weather Influence Zones

The Published Results data is organized and tiled into two separate geo-

administrative units, Districts and WIZs.

Due to the volume of data for

the statewide coverage, base data, mandatory themes and derived data
have been tiled by DoF Districts. This approach facilitates better use by
the District staff while minimizing the amount of data storage required.

Weather
Meteorologist.

these WIZ boundaries.

Influence Zones are boundaries defined by the State
Weather information has been compiled and derived by
Refer to the section on Weather Influence Zones

for a more detailed description of the WIZ data content.
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Ensuring You Have Data for Your District of Interest

A Tutorial data set is provided with FRAS to support testing and training.
However, FRAS was developed to operate on the District and WIZ
Published Results data. Accordingly, it is important that you load the data
for your relevant Districts and adhere to the data organization prior to
using FRAS.

FRAS Components

FRAS is comprised of several core components reflected by the procedural
nature of the menu organization. These include:

1. Default ArcView Project and Data Views
2. Published Results Data Access Tools (mapping and reporting)

3. Data Modification tools (Resource locations, Fire Occurrence
Classes, and Fuel Models)

4. Modeling tools to recreate WFSI, LOC, and/or FRAL.

These components and their operation are described in detail in Section
1V, V and VI.

Technical Requirements

Successful operation of FRAS requires certain technical prerequisites.
These are described below.

User Prerequisites

Each user of FRAS should have a basic understanding of the operation of
the ArcView GIS software. In particular, the user should understand the
basic data organization of Views and Themes. An understanding of
generic ArcView functions will also provide the ability to use ArcView to
enhance the review and analysis of the FRAS data beyond the scope of
FRAS.

To aid staff, an introduction to ArcView basics is provided as a separate
document. Users are urged to obtain ArcView training in order to
maximize the capabilities provided with the FRAS data and application.

FLORIDA FIRE RISK ASSESSMENT SYSTEM 47



SPACE IMAGING SOLUTIONS ABOUT THE FRAS APPLICATION

System Requirements

Many of the FRAS Modeling capabilities require the use of the ArcView
Spatial Analyst module. This program is a separate licensed program. It
provides analytical modeling capabilities based on raster algebra
techniques. These techniques are mandatory to support the advanced
modeling that is involved in calculating WFSI and FRAI. Without Spatial
Analyst, modeling capabilities are limited in FRAS and the user will be
limited to viewing, mapping and reporting of the Published Results, and
calculating LOC based on changes only to Fire Effects scores.

Due to the processing requirements for the modeling functions, the
following minimum computer specifications are recommended. Processing
times may be slower if a computer with less speed (Mhz or RAM) is used.

* Pentium III (IV preferred)

= 700 Mhz minimum (1 Ghz or higher preferred)

»  SVGA monitor resolution (1024x768) or higher

= 128 Mb RAM minimum

» Use of Windows Small Font settings

= Minimum 10 Gb free hard disk space per District
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V. An Overview of FRAS

This section provides a brief overview of FRAS by providing a description
of the capabilities and usage.

Using ArcView

FRAS has been built using ArcView GIS v3.2. Accordingly, it is important
for the user of FRAS to be familiar with the operation of ArcView and
particularly how data is organized and accessible within ArcView. An
Introduction to ArcView is provided as a separate document. To fully
exploit the capabilities of ArcView GIS, it is recommended that users
attend an ESRI certified ArcView training course.

Using the Quick Tour

A separate tutorial document is also available that will provide users a
quick tour of the FRAS application. This Quick Tour Guide walks the user
through the basic functionality of the application using a small tutorial
data set that is provided. Users are urged to utilize the Quick Tour first
prior to modeling with their own District data in order to fully understand
the capabilities of the application. The tutorial data set has been
optimized for quick performance during modeling, and incorporates a
range of data values reflecting many different scenarios.

Organizing Data in Views

When FRAS is launched, there are three default views that appear. These
are:

1. State View
2. DOF Published FRAS Results View
3. AOI Data View

When the program first opens, the State View appears along with the
District selection tool (see Figure 18). This view shows the state by
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District, County, and Weather Influence Zones. It also provides location
landmarks such as point locations of towns and cities, as well as roads to
help orient the user. The purpose of this view is to aid the user in
selecting a District and an Area of Interest to be viewed or modeled.
Once a District is selected, it is highlighted in Yellow on the State View.
The user can then depict an Area of Interest using an existing polygon or
drawing a new polygon in the view.

Figure 18: The State View
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Once a District(s) and an Area of Interest are defined, two new views are
launched. The first is the DOF Published FRAS Results View. This
view presents all of the published data themes for the Districts that are
selected in the State View. As new Districts are selected, using the
Selecting Districts and AOI function, the Published Results data is
added to the view as new themes. Only Districts that are selected are
added as themes to the Published Results view.
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The AOI Data View is created when the AOI is defined. If an AOI is
defined that is smaller than the selected District(s) boundaries, the main
data themes are clipped to the AOI boundary and a new AOI Data View is
created with the clipped data loaded.

The AOI Data View will be considered the working view. As input and
output data is recreated using the Modeling and Output functions, they
are loaded into the AOI view. This allows the user to compare results
after recreating outputs to the published data.

The AOI Data Views must all be given a unique textual name (description)
by the user when selecting the District(s) and defining the AOL
Accordingly, many AOI Data Views can be created, but only a single view
can be active at any time. Many of the Modeling and Output functions
only operate on the active AOI view.

Figure 19 presents the DOF Published FRAS Results view.

Figure 19: The DoF Published FRAS Results View
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Figure 20 presents an example AOI view created from the Tutorial data
set as a District selection.

Figure 20: An Example AOI Data View
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The name of the view, "New tutorial area - e:\fras\AOIs\AOI3"” in
our example, comes from the user defined name ‘New tutorial area’ being
concatenated with the new AOI folder e:\fras\AOIs \AOI3 that was
seamlessly created to house the specific AOI data. This AOI folder will be
used to store all data associated with this view and AOI. The specific path
is incorporated into the View name to aid the user in the selection of
specific AOI datasets in other FRAS functions.
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Using the Published Results

The primary output from the Fire Risk Assessment is the data developed
by the project team of experts that describe fire risk across the state. This
is referred to as the Published Results. These outputs provide a data
platform for use by operational DoF staff, as well as other fire
management personnel, in mitigation planning and communication
activities.

The Space Imaging team and the Florida Division of Forestry staff worked
for two years to develop the FRA Published Results. These results can be
used for identifying areas where more local analysis may be appropriate,
target areas for fuels treatments or programs designed to reduce ignitions
(posting signs, etc). The results will be extremely useful for local level
planning, future development and communicating wildland fire risk to the
public.

FRAS has been designed to clearly distinguish the review of the Published
Results, and tools to support deriving new results for custom areas of
interest. The Published Results data cannot be directly modified with
FRAS. However, they can be used as inputs for modeling smaller areas of
interest defined by the user. In this regard, FRAS will support District
staff in analyzing management options for fire risk mitigation. AOI data is
maintained in a separate directory structure that facilitates its reuse
without impacting the Published Results data.

Maps and reports can be generated for either the Published Results data
or custom AOI data. Separate ArcView views are provided for each data
set. Each AOI will have its own view. The Published Results view will
contain only data for the Districts selected while using FRAS. Multiple
Districts can be selected.

Using the Tutorial Sample Dataset

A sample data set is provided with FRAS to facilitate a quick tour of the
capabilities of the software. This data represents a small subset of a
single District. This sample data will allow you to run through the
capabilities of FRAS. You can select the Tutorial data set instead of a
District during the Select Districts and AOI step. Refer to the Quick
Tour Guide for use of the tutorial data set.

FLORIDA FIRE RISK ASSESSMENT SYSTEM 53



SPACE IMAGING SOLUTIONS AN OVERVIEW OF THE FRAS APPLICATION

Deriving New Results using the Modeling Capabilities

The key modeling capabilities of FRAS allow the ability to modify input
data and derive new output results. Modeling is done based on user
defined AOIs through the AOI Data Views. An AOI can be defined as a
small subset of a single District, or an area that crosses more than one
District. The ultimate goal of modeling mitigation options is to assess the
effectiveness of options as measured by changes in output (i.e. WFSI,
LOC, etc.). The AOI approach allows the user to define custom areas for
modeling without the overhead of an entire Districts data. This greatly
enhances the flexibility of the application including performance during
modeling.

Selecting Districts

The first step in deriving new results is to select District(s) that will
comprise your AOI. Districts are selected using the Select Districts and
Area of Interest under the FRAS Modeling menu. The tool allows you
to select a single District or multiple Districts for analysis.

FRAS Modeling  FRAS Output FEAS Help
Select Dizstrictz and Area of [nterest
Bemowve A0l

Modify EOA

dodify Fuelz
Create WFSI| [Flarmbdap)

Create Levels of Cancermn

Create Fire Responze Accezsibility Index

Defining an AOI

The Select Districts and Area of Interest tool provides three options
for selecting an Area of Interest within the District(s) selected. These are:

1. Drawing a single AOI on the map,
2. Selecting an existing AOI that was previously defined, or

3. Using polygons selected from an existing theme.
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The alternative to defining an AOI is to use the entire District. For step-
by-step instructions on selecting an AOI, see the section on Selecting A
District and AOI. To remove an AQOI, select the FRAS Modeling, Remove
AOI menu item.

Once an AOI is defined, and a unique name given for the AOI, a new data
view is created for the data, and input data is clipped to the AOI boundary
and loaded into the view as themes. This new AOI view is now available
for use by the FRAS Modeling functions described below.

Modify Input Data (FOA, FUELS, and FRAI)

A valuable component of FRAS is the ability to modify key inputs to derive
new output data. FRAS provides tools to modify:

= Fire Occurrence Areas,
* Fuel models, and
= Resource locations.

Modifying key input data is often done to reflect mitigation efforts,
especially considering fuel treatments. Once these management actions
are simulated, the key fire risk assessment model outputs can be
recreated and summarized. Refer to Section V for detailed step-by-step
information on how to modify these inputs.

Recreating Output Data (WFSI, LOC, and FRAI)

Once an AOI view is defined, and any required input data has been
modified, the user can recreate the WFSI, LOC, or FRAI output data. The
Fire Response Accessibility Index can be recreated using an updated
coverage of resource locations. If the user decides to modify either fuels
or fire occurrence areas, then the Wildland Fire Susceptibility Index can be
recreated using these new inputs. The user has the ability to also
recreate the final Levels of Concern outputs using the new WFSI. Step-
by-step instructions for recreating output data can be found in Section VI.
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Compiled Input Data
A description of the data layers compiled as part of the project follows:
Base Map Layers

In order to create the FRAS Published Results, Space Imaging worked
with DoF to compile several statewide base layers. These base layers are
reviewed in Section II.

Surface Fuel Models

The surface fuel model layer was derived from multi-temporal Landsat
Thematic Mapper (TM) imagery using automated classification techniques
and extensive field data provided by DoF staff.

Fire Occurrence Areas (FOA)

The Fire Occurrence Area input is based on historic fire ignition data from
the Division of Forestry, the USDA Forest Service, the USDI-Department
of the Interior (DOI) and the Department of Defense (DOD). Fire
occurrence data for the DOI agencies included the National Park Service,
the Fish and Wildlife Service and the Bureau of Indian Affairs. Fire
occurrence data for the DOD agencies included US Air Force’s Eglin Air
Force Base. Fire occurrence data was gathered for 20 years except for
Eglin AFB, which was 5 years. The years 1981-2000 are used for the
base period. For some agencies, fire occurrence data was not available
for this entire time period and for these agencies, fire occurrence was
annualized based on the number of years available.

Weather Influence Zones (WIZ)

Weather Influence Zones (WIZ) were developed by the Division of
Forestry State Meteorologist. Twenty Weather Influence Zones were
developed for the state. Within each WIZ, daily weather data was
gathered from 1981 - 2000 from land management agency maintained
weather stations and from National Oceanographic and Atmospheric
Administration (NOAA) maintained weather stations. A computer
program was developed by the Division of Forestry’s State Meteorologist
to geo-reference the weather observations from the weather stations
within a WIZ to the geographic center of the WIZ. Thus creating a
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weather data set with one weather observation for each day from January
1, 1981 through December 31, 2000 for each WIZ.

Key Outputs
Wildland Fire Susceptibility Index (WFSI)

The Wildland Fire Susceptibility Index integrates the probability of an acre
igniting, wildland fire behavior, and historic fire suppression effectiveness.
It combines the data from the Fire Occurrence Areas, fire behavior data
developed by FlamMap, and expected fire size vs. fire spread rate
relationships. The Wildland Fire Susceptibility Index (WFSI) was
computed for each 30x30 meter cell of burnable vegetation within the
State.

Fire Effects Index (FEI)

The Fire Effects Index is based on Environmental Effects and Suppression
costs. The purpose of the index is to identify those areas that have
environmental values at risk to wildland fire and/or are costly to suppress.
The Environmental Effects that are included in this analysis are:

e Critical facilities (from DoF burn authorization plan and include
schools, hospitals, airports, interstates and highways, etc.),

e Plantations (natural and planted),
e Urban interface, and
e Utility corridors (transmission lines).

To arrive at a final Environmental Effects score, the individual scores for
the inputs were summed: critical facilities, urban interface, plantations
and utility corridors. The suppression costs are defined using fuel carrier
and muck soils. Each cell in the state has been assigned a base, grass,
shrub, timber litter or muck suppression score.

The Fire Effects Index was then calculated by combining the final
Environmental Effects and suppression costs scores giving Environmental
Effects an 80% weighting and Suppression Costs a 20% weighting.
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Levels of Concern

The final Levels of Concern value was assigned by multiplying the
Wildland Fire Susceptibility Index by the Fire Effects Index. These output
values were assignhed to nine LOC classes ranging from low concern to
high. The LOC output can be used to prioritize areas for further analysis.
FRAS also allows the capability to modify the fuel models, fire occurrence
data and fire effects scores to generate new results and compare them to
the Published Data.

Fire Response Accessibility Index (FRAI)

The Fire Response Accessibility Index (FRAI) for a cell is calculated based
on distance from Resource Locations. The speed traveled on roads was
assumed to be 40 miles per hour with travel on roads being assumed as
eight times faster than travel off road. A cost distance analysis was run
using ArcView to assign an approximate time to reach each cell.

Generating Output Maps and Reports

One method for comparing recreated AOI results and Published Results is
to compare the results in the AOI view and the Published Results view on
screen. FRAS also allows you to print maps and reports for the AOI View
and Published Results so the user can compare the tabular results as well
as hard copy maps.

Output maps and reports can be created by the FRAS Output menu
options.

FRAS Output FEAS F
Create Maps
Create Beports

In order to create a map for the AOI data the AOI View needs to be the
active view. Clicking on the AOI View title bar activates the view (i.e. the
view is now the active view). Otherwise the map will be created using the
published data from all available Districts. If AOI inputs or outputs have
been recreated, Fuels for example, the program will ask which Fuels layer
is to be used to populate the map. In this regard, the mapping tools track
the various output that can be recreated in the AOI view. Figure 21
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presents an example dialog for creating a map using the FRAS Output

options.

Figure 21: Example Map Dialog
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Once a map type is selected, the data required is automatically loaded
into the AOI view (or Published Results view) and a standard ArcView map
layout is created. Figure 22 presents an example output map layout.

Figure 22: Example Map Layout
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Section VII describes in detail the steps involved in generating maps and
reports for both the Published Results and a custom AOI data view.
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Using FRAS for Fire Management Planning

The modeling functions provided within FRAS are intended to provide
information to be analyzed in developing options to mitigate effects of a
wildland fire. Areas where the FOA, WFSI or LOC are high are candidates
for mitigation projects. The alternatives are to:

1) Change fire occurrence (prevention)
2) Change fuel loading (fuel treatment),

3) Change fire suppression capability (change resource locations),
and/or

4) Create defensible space (location specific survivability).

FRAS allows for delineation of project areas (referred to as areas of
interest — AOIs) with the ability to recreate outputs such as WFSI and LOC
based on changes in FOA rate and/or fuel model. Changes in accessibility
can also be modeled. This functionality supports the comparison of
different mitigation efforts.

Selecting a District and Area of Interest

The first step is to select a District, or Districts, and to define the Area of
Interest within the District selection. This step will result in the loading of
data into the Published Results view, and create a new AOI view to
support modeling and AOI-based mapping and reporting. The AOI view
can contain an entire data set for the selected Districts, however in most
cases a smaller Area of Interest will be defined using the tools provided.
In this regard the AOI view will typically contain a small subset of data
clipped to the user defined AOI boundary. If an entire District is selected
as the AQI, the program may take a long time to process the information.
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Districts are selected using the Select Districts and Area of Interest
under the FRAS Modeling menu. The tool allows the user to select a
single District or multiple Districts for analysis. Figure 23 presents the
dialog.

FRAS Modeling ~ FRAS Output  FEAS Help
Select Districts and Area of Interest
Bemove A0I

rodify EOA,
Modify Fuels
Create WFSI [Flambdap)

Create Levels of Concern

Create Fire Rezponze Acceszsibility Index

Figure 23: The Select Districts and AOI Dialog
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The Select Districts and AOI dialog contains three sections that need to
be completed by the user. These are:

1. Select Districts
2. Define AOI Extent
3. Define AOI Name

A scroll list of Districts is provided based on data found on the hard drive
by FRAS. District data is located using the path location defined by the
Set Data Directory tool (see next section). Only those Districts located in
the defined path that adhere to the standard data organization will be
listed. It is possible to use different data locations for your District and
Tutorial data (i.e. put different District data on different disks). By
changing the Set Data Directory, a different list of District data will be
displayed in the scroll list. It is recommended that the Tutorial data set be
installed in the same location as the published District data (see Install
Instructions for a discussion of this).

Step-by-step instructions on using this dialog are presented below.
Step 1: Defining the Path for District Data

Prior to using the selection dialog you must define where your District
data is located on your computer or network. Select Set Data Directory
option from the FRAS Setup menu.

FRAS Setup - FRAS Modeling |
Set D ata Directary
Set Flamt ap Executable

FLORIDA FIRE RISK ASSESSMENT SYSTEM 63



SPACE IMAGING SOLUTIONS USING FRAS FOR FIRE MANAGEMENT PLANNING

You will be prompted to type in the FRAS source data folder path. This is
shown in Figure 24. This path is stored by FRAS and used to locate all
District data for processing. By changing this location at any time, other
locations for District data can be identified (i.e. if data for different
Districts is stored on different paths or disks). In most cases, the District
data and the Tutorial data set can be stored in the same location to
eliminate the need to change this location.

Figure 24: Set Data Directory Dialog

! FRAS Data Directory x|

Fleaze enter the new path to the FRAS data directary. Thiz

ghould be a directory named 'FRAS which containg district and ]
W2 data. The curent path is entered below,
m Cancel

Press OK once you have defined the data path.
Step 2: Selecting Districts

Click on the FRAS Modeling menu and then Select Districts and Area
of Interest. The selection dialog as shown in Figure 23 will appear.

Select a District from the scroll down list. As you select a District it will be
highlighted in yellow on the State View and FRAS will zoom to the selected
District(s).
Note that you can select multiple Districts by holding the SHIFT key while
selecting Districts. The Tutorial data set cannot be selected with other
Districts.
Step 3: Defining an Area of Interest (AOI)
Three options are provided for selecting an Area of Interest:

1. Drawing a single AOI on the map,

2. Selecting an existing AOI that was previously defined, or

3. Using polygons selected from an existing theme.
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An alternative to defining an AOI is to use the entire District. It is
anticipated that in most cases, the user will want to define a smaller AOI
that reflects their area of responsibility, or potential mitigation project
area. Figure 25 presents the options from the dialog.

Figure 25: Define AOI Extent Options
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Digitize AOI Boundary On Map

The most common method of defining the AOI extent is to digitize the
area boundary using your mouse on the State View. Click with the left
mouse button to digitize boundary points and double click to end
digitizing. If you want to re-digitize close the first polygon and begin
digitizing again only the last polygon defined will be used to define the AOI
extent. Figure 26 presents an example of an AOI shown on the State

View.

Figure 26: State View with AOI Extent Shown
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Select Existing AOI

The second method for defining the AOI extent is to select a previously
defined (existing) AOI. Select the Select Existing AOI option and pick
an AOI shown in the pull-down scroll list. The AOI boundary will be shown
on the State View when you select it from the scroll list. Only a single AOI
can be selected. Figure 27 shows an example of the selection method.

Figure 27: Select Existing AOl Example
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Use Polygons From Existing Theme

The third method of defining the AOI extent is to select polygons from an
existing theme. The theme must be loaded into the State View. Follow
these steps:

1.

From the pull-down list of available State View themes, select the
theme you wish to select polygons from. If the theme does not
exist in the view, use the general ArcView Add Theme tool to add
the theme to the View first. It will then appear in the scroll list.
Figure 28 shows an example of selecting Counties.

. Select the Select Polygons button from the dialog and select the

theme polygons from the State View. Use the standard ArcView
zoom and pan tools to set the view map the way you want. Click
on the polygon using the left mouse button. To select multiple
polygons hold the SHIFT key and click on the features. Figure 29
shows an example where 2 adjoining County polygons have been
selected for the Blackwater District. Note that polygons do not
need to be adjacent to be selected. This allows the user to select
AOIs that are not connected as long as they exist in an existing
theme.

Figure 28: Select Polygons from Existing Theme - Select Theme Example
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Figure 29: Select Polygons from Existing Theme — Select Polygons
Example
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The final method of defining the AOI extent is to select the entire District
by toggling the Use entire District(s) option.
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Define AOI Name

Once an AOQI is defined, you must provide a unique name for the AOI you
wish to create. Type this name into the input field as shown in Figure 30.

Figure 30: Define AOl Name Input Example
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Once the name is entered, press the Create button. A new data view will
be created for the AOI. Input data themes will be clipped to the AOI
boundary and loaded into the view as themes. Figure 31 presents an
example of the AOI Data View that will be created.

Figure 31: AOI Data View Example
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The AOI Data View is now available for use with the analysis tools
described in this section. Note that an unlimited number of AOIs can be
defined and used but only a single AOI can be active at any time.

Removing an AOI

Once modeling is complete, the user may want to remove an AOI. This
should only be done if you do not intend to undertake any modeling in the
future for that AOI, and/or you do not need to generate maps or reports
for the AOI. If you will need access to the AOI results in the future do not
remove it.

To remove an AOI, select the FRAS Modeling, Remove AOI menu item.
This menu item will remove the AOI view and any internal data derived on
disk for that AOI. Figure 32 shows this dialog. Note that you can remove
more than one AOI at a time by selecting as many AOIs from the list as
you like. Once the user clicks OK, they are prompted to ensure the
selected AOIs should in fact be deleted.

Figure 32: Remove AOI Dialog
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Modifying Fire Occurrence Classes

Another option for modifying key input data is to change the Fire
Occurrence Classes. This will require recalculation of the WFSI data. The
following steps are required to modify FOA classes.

Select the Modify FOA option from the FRAS Modeling menu.

FRAS Modeling  FRAS Output  FEAS Help
Select Districts and Area of Interest
Bemove A01

bodify EOA
tadify Fuels
Create WFSI [Flamtap)

Create Level: of Concern

Create Fire Rezponze Acceszibility Index

Step 1: Defining Area for FOA Changes

The first step in modifying the FOA classes is to select an Project Area of
Interest (AOI) from the active AOI Data View. An active AOI Data View is
required otherwise this modeling option will not be available.

Figure 33 presents the FOA dialog. Click on the AOI icon (button) next to
Draw area where FOA values will be modified. An AOI polygon can
now be digitized in the AOI Data View. Click with the left mouse button to
digitize a vertex for the polygon and double click when you are finished.
Figure 34 presents an example of a Project AOI boundary after digitizing
is complete.
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Figure 33: Modify FOA — Define AOI Dialog
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Figure 34: Modify FOA — Define AOI View (FOA Data)
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Step 2: Changing to Another Existing FOA Rate

Once the FOA Project Area AOI has been digitized, the average FOA value
for cells within the District is presented in the dialog under the Average
FOA column.

Two options are available to change the FOA classes. These are:

1. Change each existing FOA class within the AOI to another standard
FOA class (class by class), or

2. Change all FOA classes to a user defined FOA value. Note that the
value is in Fires / 1000 acres / Year. For example, to convert all
values to FOA class 3, a value of 0.281 would be entered.

For option 1, select the Change FOA Groups option and enter in the new
To FOA group for each class as shown in Figure 35. Note that in Figure
35, FOA Groups 1 and 2 do not allow the user to enter a ‘To FOA Group'.
This is because FOA Groups 1 and 2 do not exist within the Project AOI.

Figure 35: Modify FOA — Change Rate Dialog
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Once the groups have been changed, press the Create button to modify
the FOA data. Note that the AOI Data View will be updated with the
revised FOA theme. Figure 36 presents an example. Note how the FOA
values have changed compared to Figure 34. In this example, the new
FOA data was recalculated by setting classes 3 through 8 to group 5.

Figure 36: Modify FOA — Revised FOA Data in View
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Step 3: Changing to a New User Defined Rate

The second option is to select Change All fires/1000 acres/year
Values in AOI to and enter a fires/1000 acres/year value.

Figure 37 presents an example. Note that a good understanding of the
historical fire occurrence data for the District is required to properly define
a user rate.

Figure 37: Modify FOA — User Defined Rate
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Step 4: Recreating the WFSI

Now that the FOA classes have been modified, the Wildland Fire
Susceptibility Index (WFSI) must be recreated using the new FOA data.
Refer to the section on Deriving the WFSI described in Section VI.
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Modifying Fuels

Another option for modifying key input data is to change the fuel model.
This will require recalculation of the WFSI data. Modifying fuel models
involves a series of steps that require an understanding of fuel
management techniques and impacts.

Select the Modify Fuels option from the FRAS Modeling menu.

FRAS odeling  FRAS Output  FEAS Help
Select Districtz and Area of Interest
Bemaove A0l

ity EOA,
kdodify Fuels
Create WFS| [Flambdap)

Create Levels of Concern

Create Fire Responze Accessibility [ndex

Overview of the Fuels Modification Logic

In order to effectively utilize FRAS for fuels management and mitigation, a
fuels modification tool was developed. This tool allows the user to modify
fuel models for a specific Project AOI, display the output(s), and use the
updated fuel layer(s) to recreate the Wildland Fire Susceptibility Index
(WFSI) and/or the Level of Concern Index following a fuels treatment.

Because fuels do not immediately return to their pre-treatment state, it
was determined that the expected FBPS fuel model or custom FBPS
derivative fuel models would be determined for each of 10 years following
a fuel treatment. A workshop was facilitated with DOF personnel who
have extensive field experience in fuel assessment and treatment to:

1. Define fuel situations in Florida where fuels treatment might be
considered,

2. Define the fuel treatment types, i.e.: broadcast prescribed fire, pile
and burn, etc.,

3. Define the characteristics of the fuel profile following fuel treatment
for each fuel situation and each fuel model,
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4. Assign a FBPS fuel model or custom FBPS derivative fuel model to
the post-treatment fuel profiles, and

5. Develop the expected FBPS fuel model or a custom FBPS derivative
fuel model for 10 years following treatment for each post-
treatment fuel profile.

The following table gives an example of the profiles developed at the
workshop. It assumes use of a broadcast prescribed fire in a fuel model
4.

Years Since Treatment

Broadcast Pre- Post- 1 23| 4 5/ 6|7|8)| 9|10
Prescribed Fire | Treat. Treat.

Fuel 4 4N 5 17A 1 7 |72 | 4A | 4 4 | 42 | 4Z | 4Z

In order to provide flexibility when developing the fuel profiles over time,
custom FBPS derivative fuel models were developed to complement the
existing 13 fuel models. A custom FBPS derivative fuel model is a custom
fuel model that minimizes, reduces, or increases fuel loading and fuel bed
depth for each of the original FBPS fuel models. By altering the fuel
loading and fuel bed depth of the existing fuel models consistently, the
characteristic surface area to volume ratio and the relative packing ratio
are preserved. Minor modification can occur to fuel bed depth also within
these constrains extending the concept to model unusually “fluffy” or
“compact” fuel beds.

Below follows a description of the set of custom FBPS derivative fuel
models that were developed for the FRAS fuels modification tool.

Low Derivatives of the FBPS Fuel Models 1-12

For each FBPS fuel model, a low version was developed by reducing the
fuel loading in each category by 30% and by reducing the fuel bed bulk
depth by 30%. The consistent reduction in depth and loading maintains
the fuel bed bulk density and characteristic (average) surface area to
volume ratio for the fuel bed. The low derivative fuel models are
designated with the letter 'A' following the standard fuel model number.
For example, a 1A is the low loading version of a FBPS fuel model 1.
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High Derivatives of the FBPS Fuel Models 1-12

For each FBPS fuel model, a high version was developed by increasing the
fuel loading in each category by 30% and by increasing the fuel bed bulk
depth by 30%. The high derivative fuel models are designated with the
letter Z following the standard fuel model number. For example, a 1Z is
the high loading version of a FBPS fuel model 1.

Low Spread Derivatives of the FBPS Fuel Models 1-12

For each FBPS fuel model a low spread version was developed by
minimizing the fuel loading and fuel bed depth in each category. A rate of
spread of about 1 chain / hour can be expected using the weather in the
Extreme Percentile Category. The low spread fuel models are designated
with the letter N following the standard fuel model number. For example,
a 1N is the low spread version of a FBPS fuel model 1.

While the user does have the ability to modify the output fuel profiles, it is
strongly recommended the default profiles be used unless the user has
extensive knowledge in fuel treatment and assessment.

A step-by-step description follows on how to use the fuel modification
tool.

Step 1: Defining an Area for Fuel Modification

The first step is to digitize an Project AOI for modifying fuels in the AOI
Data View. If a Project AOI is not defined, the entire model view AOI will
be used. Since this fuels modification tool is intended to reflect
operational treatments, it is highly recommended that Project AOIs be
used.
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Press the AOI icon (button) to the right of the 1. Draw area where
fuels will be modified prompt occurs. Consistent with other AOI tools
within FRAS, digitize the Project AOI on the AOI Data View. Double click
to finish the polygon. Figure 38 presents the fuels modification dialog.
Once the Project AOI is defined, select a type of treatment (next step).
Figure 39 presents an example of the AOI Data View with the Project AOI
digitized for fuels. Note that fuels theme is automatically brought to the
top of the view.

Figure 38: Modify Fuels — Define AOIl and Select Treatment
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Figure 39: Modify Fuels — AOl Map View
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Step 2: Selecting the Type of Treatment

Select the type of fuel treatment for the Project AOI by using the scroll list
options in 2. Select Fuels Treatment. Once a treatment is selected, the
post treatment fuel situations are automatically populated for that fuel
treatment for each fuel model in the 3. Edit Forecasted Fuels dialog

area (see Figure 40).

Figure 40: Modify Fuels — Select Type of Treatment
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Step 3: Selecting Fuel Situations For Each Fuel Model

This step involves reviewing the available fuel situations for each fuel
model and selecting the appropriate fuel situation from the list for the first
fuel model. This is illustrated in Figure 41. Once the fuel situation is
selected, the fuel profiles for selected fuel situations will appear within the
dialog box. The next step demonstrates how these fuel profiles can be
modified.

Figure 41: Modify Fuels — Select Fuel Situations
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Step 4: Modifying the Fuel Profiles

This step allows the user to modify the fuel profiles for the specific fuel
situation. Any of the years (0-10) can be modified and are automatically
applied to the Project AOI. Type in new fuel models for those years you
wish to change. Note that a panel of experts has derived the fuel profiles
during workshops for the FRAS project. Accordingly, any changes to the
output fuel models should be made based on a detailed knowledge of the
local AOI. Also, note that the range of fuel models from year 1-10
represents a scenario. A change in 1 year will require potential changes in
subsequent years. If FRAS does not recognize a fuel model, i.e. it does
not exist on our look-up tables, the user will be prompted with a dialog
message saying the fuel model does not exist. To see a list of valid fuel
models, hit the enter key at any time within any of the fuel model text
boxes and a drop-down list of valid fuel models will pop-up.

Figure 42: Modify Fuels — Modifying Fuel Profiles
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Step 5: Repeating The Process For All Fuel Models.

The next step is for the user to identify the appropriate fuel situation for
the remaining fuel models found in the Project Area of Interest, and
modify the fuel profile for any given year (0-10). See Steps 3 and 4.

Step 6: Selecting the Year

Select a single year, or multiple years for which a new fuels map is
desired.

Figure 43: Modify Fuels — Selecting the Year
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Step 7: Generating the New Fuel Model Output

This step will allow you to generate a new fuel model output for the fuel
treatment Project AOI you have defined, and overlay this modified fuels
onto the original fuels map for the Project AOI (i.e. paste into original
fuels map to create a new fuels map).
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Pressing the Create button will create new fuel layers for the selected fuel
profile years and output in the AOI view. The new fuel layers are then
available as inputs into FlamMap to generate a new WFSI (see Step 8).

Figure 44 presents an example of the year 0 output from the fuels

modification. Figure 45 presents a year 4 output from the fuels
modification.

Figure 44: Modify Fuels — Year 0, Modified Fuels for AOI
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Figure 45: Modify Fuels — Year 4, Modified Fuels for AOI
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Step 8: Recreating the WFSI

Now that the fuels layer has been modified, the next step is to recreate
the Wildland Fire Susceptibility Index (WFSI) using the new Fuels data.
Refer to the section on Deriving the WFSI described in Section VI.
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Updating Resource Locations

The ability to analyze accessibility by changing Resource Locations is also
available. However, no custom tool is provided to facilitate this capability,
as it is readily available using the general ArcView editing functions.
Accordingly, this section describes the steps that are required to update
Resource Locations for generating the Fire Response Accessibility Index.
Figure 46 presents the data processing flow for the FRAI data. Updating
the Resource Locations dictates an update to the FRAI layer.

Figure 46: The FRAI Processing Flow
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Follow the steps described below to modify the existing resources location
data.

Step 1: Ensuring District Resource Locations Data is Loaded into the
Active AOI Data View and saved to the AOI Directory

Updating the Resource Locations must occur in an active AOI Data View.
Select the AOI Data View for the area in which the Resource Locations are
to be modified. Ensure the Resource Locations theme exists. Resource
Locations are clipped to an 8-mile buffer around the AOI extent during
creation of the AOI Data View.

The original source Resource Locations data resides as a coverage found
in each District folder. For example, for the Blackwater District, the
Resource Locations data file will be “blarsrc”. Resource Locations always
have the “rsrc” naming convention. Refer to the metadata provided with
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the Published Results data distribution found in the
“FRAS\Districts_Metadata” folder.

When an AOI is created, the Resource Locations are clipped to the AOI
and copied to the AOI folder. Since the AOI folders are managed
seamlessly by FRAS, it will be necessary to determine which specific AOI
folder is being used for the view (this is required in the next step). To
provide this information to the user the specific AOI folder is incorporated
into the View name. The View Name consists of the AOI name - full AOI
folder path name. Figure 47 shows an example of the AOI folder path
name within the View Name.

Figure 47: View Name Showing AOI Folder Path Name.
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Once the location of the specific AOI folder is known, proceed with
creating a copy of the Resource Locations shapefile and updating it.

Step 2: Selecting the Existing Resource Locations Theme

Select the Resource Locations theme in the view legend by placing the
cursor over the name and clicking the left mouse button. The box around
the name of the resource location coverage should be outlined as shown
below.

_| Bunrsrc
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Step 3: Converting to a Shapefile

The theme must be converted to a shapefile to facilitate editing. This will
make a copy of your resource locations. To convert the theme to a
shapefile, click on the ArcView Theme menu and select Convert to
Shapefile shown in Figure 48.

Figure 48: ArcView Theme-Convert to Shapefile Menu Option
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FRAS will prompt for the path to the new shapefile. Navigate to the
specific AOI folder determined in Step 1 and save the new shapefile using
the “rsrc#.shp” naming convention where the # can be a unique
sequential number to help you identify other resource location data sets.
As long as the string, ‘rsrc’ exists within the name, FRAS will recognize it
as a Resource Locations data set and will include it in the list of data
layers. Figure 49 presents an example dialog.

Figure 49: Resource Locations — Save Shapefile Dialog
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Using a sequential humbering scheme will allow for the creation of many
resource location modification data sets. This would allow for comparison
of different scenarios for allocation with respect to the final impact on fire
accessibility.

You will then be prompted to “"Add shapefile as a theme to the
view?"”. Press the Yes button to add the new shapefile as a theme to the
AOI Data View (see below).

Convert to Shapefile |

9 Add shapefile as theme ta the wiew?

Mo |

Now one can start editing the Resource Locations by adding new resource
locations, moving existing resource locations, or removing resource
locations.

Step 4: Start Editing

Select the new shapefile theme that has just been added to your AOI
view. Now select the ArcView Theme-Start Editing menu option (Figure
50). A dashed line will appear around the check box in the view legend
when the theme is ready for editing (Figure 51).

Figure 50: Resource Locations - Start Editing Menu Option

2 ArcView GIS 3.2

Eile  Edit Wiew &nalpsiz  Surface  Graphics ¥

@ Eroperties. ..

ET38

[@x > [l .
Save Ed?_ts
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Figure 51: Resource Locations — Theme Ready for Editing Example
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Step 5: Digitizing New Locations

To insert a new resource location, select the point tool from the tool drop-
down menu as shown in Figure 52. The cursor should now appear as a
crosshair on the screen.

Figure 52: Resource Locations - Point Editing Tool

a1 ArcView GIS 3.2
Eile Edit Miew Theme Analysiz Suface Graphice #findow  He
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=/i
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Place the cursor on the map where you would like the new resource
location and click the left mouse button once to place the point. The new
point will added to the shapefile and become the selected feature as
shown in Figure 53.

Figure 53: Resource Locations — Digitizing a Point Location

|

| —

.

-+

Many new locations can be added in this manner using this approach.

Step 6: Moving Existing Locations

To move a resource location the pointer tool must first be selected.

N E ISR

Using this tool, depress and hold the right mouse button until the point is
at the desired location in the shapefile. This is a drop-and-drag operation.

Step 7: Removing a Location

To remove a resource location point from the shapefile, place the pointer
tool over the resource location to be removed and click the left mouse
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button once. The resource location should appear as selected. To delete
the selected resource location, press the delete key on the keyboard.

Step 8: Stop Editing
Once editing is complete, select the Theme-Stop Editing menu option.

The program will prompt to confirm saving edits. Press Yes to save the
edits.

Analsiz  Suface  Graphics

Properties. ..

Stop Editing

Sawve Edits

Sawve Editz Az
Corvert to Shaoefile...

= Immamiy - eTEE

Step 9: Recreating the FRAI

Now that the Resource Locations have been edited, the FRAI may be
recreated using these new locations. Refer to the section on Deriving the
FRAI described in Section VI.
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VL. Deriving FRAS Model Outputs

This section reviews the modeling capabilities provided in FRAS for
deriving the following outputs:

1. Wildland Fire Susceptibility Index (WFSI),
2. Levels of Concern (LOC), and
3. Fire Response Accessibility Index (FRAI).

These outputs can be derived for any AOI Data View that is active. Using
the data modification tools described in the previous section, users can
analyze mitigation options to assess the effectiveness in changing wildland
fire risk. Comparisons can be made with the Published Results data.

The ArcView Spatial Analyst module is required to calculate the Fire
Response Accessibility Index (FRAI) and the Wildland Fire Susceptibility
Index (WFSI). The Levels of Concern (LOC) can be calculated whether or
not the user has the ArcView Spatial Analyst module installed, however
processing time is greatly reduced with the module.

Deriving the Wildland Fire Susceptibility Index (WFSI)

A key output for the Fire Risk Assessment is the WFSI. The user is
provided the ability to recreate this output. Select the Create WFSI
(FlamMap) option from the FRAS Modeling menu.

FRAS Modeling ~ FRAS Output  FEAS Help
Select Districtz and Area of Interest
Bemove A01

Fodify EOA
Modify Fuels
Create WWFSI [Flambd ap]

Create | evels of Concern

Create Fire Response dooesszibility [ndex

Figure 54 presents a data flow for the WFSI model. This model uses the
FlamMap program to calculate Rates of Spread for different fire weather
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scenarios, combined with an ArcView Spatial Analyst raster analysis model
to derive the final WFSI output. The WFSI model must be rerun in any of
the following situations occur:

= Source base data changes, such as DEM (including Slope and
Aspect), canopy cover and/or fuels,

* Fire Occurrence Areas (FOAs) have been modified,
» Fuels have been modified, and/or

= Fire behavior constants (crown height, crown base height, crown
bulk density, foliar moisture and 20" wind speed), or parameters
(Aspect, DEM, Slope, Fuels, and Canopy Cover) are changed
requiring new Rates of Spread for the different fire weather
scenarios to be generated.
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Figure 54: The WFSI Data Flow
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The modeling capabilities within FRAS provides tools to support any of
these data modification scenarios specifically for a user defined AOI.
Accordingly, all WFSI calculations are done in the AOI Data View.

Overview of the FlamMap Program

FlamMap is a standalone Windows program used to calculate the rate of
spread (ROS) and other fire behavior outputs given certain characteristics
of the landscape. Within FRAS, ROS is specifically required as a key input
layer for calculating the Wildland Fire Susceptibility Index (WFSI) layer.
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WEFSI is then used as a key layer required to calculate the final Levels of
Concern (LOC) data.

ROS is calculated using the following input layers:
1. Digital elevation data (DEM)
2. Aspect (derived from DEM)
3. Slope (derived from DEM)
4. Fuels
5. Tree canopy cover
6. Crown height as a constant
7. Crown base height as a constant, and
8. Crown bulk density as a constant

This data is input as ASCII grid files into FlamMap to generate a landscape
file. The ASCII format grid files are generated using an ArcView
GRIDASCII function.* An internal FlamMap process then converts all data
into an internal binary file (.LCP) ready for FlamMap processing. The LCP
file is then used with user predefined weather files and 20" wind speed
data per weather percentile category to generate ROS. The percentile
weather data for a WIZ is used. For more information, refer to section
Weather Influence Zones in chapter 2.

ROS is calculated for each of the percentile weather categories:
1. Low,

2. Moderate,

4 GRIDASCII format is the ASCII exchange format defined by ESRI to facilitate the import and export
of raster data to the proprietary GRID binary format. FlamMap supports the GRIDASCII format as a
valid input format, and automatically creates output data in this format. This allows data to be
exchanged between ESRI software and the FlamMap program. A data conversion function is required
before and after running FlamMap as part of the FRAS application.
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3. High, and
4, Extreme.

A single FlamMap run is required for each percentile weather category.
For example, one run is required to create a Low ROS output data file,
another run for a Moderate ROS output file, and so on. This results in
four separate output ROS files. The same landscape file is used for each
ROS category run. However, the 20’ wind speed constant values and
fuel moisture files (FMS) are different for each weather category
and must be input as specific parameters. FMS data files for each
percentile weather category for each WIZ are predefined and provided.

In addition, the source Weather Influence Zone (WIZ) data is divided as
separate regions within the state. The State of Florida is comprised of 20
WIZs. These WIZ regions do not coincide with the Division of Forestry
District boundaries. Accordingly, for each District there may be more than
one WIZ. You must run FlamMap for each ROS category for each WIZ.

For example, for the Blackwater District there are two separate WIZs, 1
and 2. Four ROS files (low, moderate, high and extreme) must be
calculated for each WIZ. Accordingly, FlamMap must be run 8 times to
produce ROS data that will provide adequate coverage for the Blackwater
District. Functions within FRAS will then use all 8 ROS data files to create
the final WFSI data layer. Final FRAS outputs can then be summarized on
a per District basis.

Depending on the AOI defined, the output data files can be large and can
take some time to create. For an entire WIZ, the FlamMap LCP file can
range from 100 to 400 MB. The ROS output files created by FlamMap can
range from 35 to 200 MB each.

Since FlamMap is an external standalone program, (i.e. not developed
within ArcView), the user must utilize the FlamMap program Windows
interface to create the ROS files. Accordingly, there are a series of
processing steps within FlamMap that must be satisfied to create each of
the ROS files for each WIZ, within the AOI. Figure 55 presents the
process flow for creating these ROS files with FlamMap. Note the iterative
processing that is required at the end of each run to ensure that each
ROS weather scenario is run for each WIZ within your AOI. This figure is
followed by a step-by-step description of the FlamMap processing steps.
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Figure 55: The FlamMap ROS Process Flow
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Step 1: Define the FlamMap Executable (Program) Location

FRAS automatically searches the computer for the FlamMap executable in
the most likely places, such as the computer’s registry and C:\Program
Files\FlamMap. If the executable is not in the registry nor is it in the
C:\Program Files\FlamMap directory, the user will be prompted to locate
the flammap.exe program file. Once this is defined, the user will never
have to set this parameter again unless either FRAS or FlamMap is
reinstalled.

However, in order to accommodate the flexibility of changing the FlamMap
program location in the future (i.e. specifically for new FlamMap versions),
a menu item is provided that allows you to specify the location.

To set the location, select the Set FlamMap Executable option from the
FRAS Setup menu.

FR&4S Setup  FRAS Modeling  F
Set [ ata Directany
Set Flamtap Executable

Once the menu option is selected, a file browser tool opens allowing the
user to navigate to the flammap.exe file

Figure 56 illustrates the use of the file browser to define the location of
the flammap.exe file.
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Figure 56: Navigating To The FlamMap Program Path
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Step 2: Starting FlamMap Through FRAS

FlamMap is a separate standalone Windows program that operates
external to the ArcView FRAS application. Due to limitations with the
design of the current version of FlamMap, technical opportunities for tight
integration are restricted. Accordingly, FlamMap must be operated as a
separate program. FRAS currently integrates with FlamMap in the
following manner:

1) Converts GIS data layers to ASCII format,
2) Generates a Landscape file for use in FlamMap®

3) Utilizes a standard ‘working’ directory for all input and output
data to aid the user in defining data for FlamMap operation,

4) Starts FlamMap as a separate shell session. The FRAS ArcView
application is disabled while FlamMap is in operation, and

5) Converts FlamMap output ROS ASCII data back into GIS format
ready for use with FRAS. This data is automatically loaded as

5 The Landscape file (.LCP) is an internal binary format used by FlamMap to store all input data layers.
The FRAS application automatically creates the FlamMap format LCP file using GIS data stored within
ArcView as GRID files. This process is transparent to the user.
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themes in the FRAS AOI View after the WFSI calculations are
completed in ArcView.

Weather Influence Zones versus Districts

A WIZ is defined as an area of relative homogenous weather patterns.
FlamMap is run per Weather Influence Zone rather than per District.
FRAS operates on a Florida DoF District basis. Accordingly, if a District is
to be remodeled using FlamMap, then all of the Weather Influence Zones
must be run separately within FlamMap, and then joined together to
facilitate further FRAS processing.

Accordingly, FlamMap must be run four times (once for each weather
category - low, moderate, high and extreme) for each WIZ within the AOI
selected. All four runs can be done during one FlamMap session. Table 1
presents the Weather Influence Zones (WIZ) found in each DoF District.

Table 1: Weather Influence Zones per District.

District Weather Influence Zones
01 - Blackwater 1,2

02 - Chipola River 1,2,3,4
04 - Tallahassee 3,4

05 - Perry 5,6

06 - Suwannee 6,7

07 - Jacksonville 7,8

08 - Waccasassa 57

10 - Bunnell 8, 10, 11
11 - Withlacoochee 9,10

12 - Orlando 10, 11
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District Weather Influence Zones
14 - Lakeland 12,13

15 - Myakka River 12,13, 15

16 - Okeechobee 13, 14, 16

17 - Caloosahatchee 15, 16

18 - Everglades 17,18, 19, 20

To re-calculate WFSI and start FlamMap, select the Create WFSI
(FlamMap) option from the FRAS Modeling menu. FRAS will convert
the required GRIDs for the active AOI Data View, generate a landscape
file for use with FlamMap, and lists a description of the steps required
before starting FlamMap. The Preparation for Running FlamMap
dialog is presented in Figure 57.
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Figure 57: Preparation for Running FlamMap Dialog

’L‘ Preparation For Running FlamMap

1. Thiz area of interest covers the following weather influence zones:
Zone; tut

2. Landzcape filez [* LCP) have been created for each weather influgnce zone.
For your convenience, landscape files, fugl maoizture files [ FS), and custom
fuel model filez [florida.FMD) are stared in the subfolder for this area of interest
located at:

CAFRAS\WADIMAO1S

3. Files are named according to their weather influence zone number. ou will
need to use these files az Flamb ap environmental inputs to create 4 Bate of
Spread [ROS] lavers for each weather influence zone, one for each fuel
moisture file [*_ext FMS, *_high.FrS. *_mod FM5, and *_low FMS]. The rate of
spread layers zhould be named like the fuel moisture files except with an 'Tos'
extenzion. For example, if the fuel moisture file iz W12 _02_ext. FM5, the rate of
gpread file zhould be named WIE_02_ext RO5. Becausze Flamtap
autamatically adds the 'BOS' extension when creating the output, pou will need
to leave out the extenzion when specifying the filename. Fate of spread files
ghould be stored in the above area of interest subfolder.

4. After wou finish creating rate of gpread lavers and exit Flambd ap, the layers
will be uzed to create the wildland fire susceptibility index laver. Arciiew will be
inactive untl pou exit Flamtap. The infarmation in thiz dialog can be copied to
anaother application by zelecting the text and using <CTRL:-C to copy from this
dialog, and <CTRL: - to paste the contents into another program, such az
WORD orWordPad.
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The report dialog provides important information that you need to know
prior to running FlamMap. This information includes:

= The list of the weather influence zones (WIZ) within your AOI,
* The location of the *.LCP and *.FMS files, and
= Naming conventions for output FlamMap ROS files.
Press OK to dismiss the dialog and start the FlamMap program interface.

When FlamMap starts you will be presented with a blank interface as
shown in Figure 58. Note that the pull-down menu options are enlarged
for presentation.

Figure 58: The Default FlamMap Interface
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The next series of steps defines the menu selections required within the
FlamMap program to recreate the Rate of Spread output data layer for all the
weather scenarios, for all the WIZs, within your AOI.
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Step 3: Defining Environmental Inputs

The environmental inputs for the FlamMap run must be specified per
weather category per weather influence zone. Currently, this includes
selection of:

1. a landscape file,

2. fuel moisture file (defined as either Low, Moderate, High or
Extreme),

3. custom fuel model file, and
4. the 20’ wind speed.

The landscape file is selected during this step and can be used for all FMS
files for a WIZ. Accordingly, you do not need to reselect the landscape file
with each FMS category selection. Note that the FlamMap menu option
File-Load FARSITE LCP File will also prompt you with the
Environmental Inputs dialog for defining the landscape file.

These fuel moisture files represent corporate data and must not be
changed by the user.

The fuel moisture file is a text file that defines values for a specific range,
such as Low, Moderate, High or Extreme conditions. The file has an .FMS
extension. Four files have been predefined and are provided for each
WIZ. These files are copied to the AOI folder automatically and the
directory provided in the Preparation for Running FlamMap report that
opens prior to FlamMap opening. Figure 59 presents an example of the
FMS file format for the WIZ Extreme file.

A standard file naming convention has been employed for the files:

WIZ_## _ <code>.FMS
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Where:
## is the WIZ number
<code> is low, mod, high, or ext.
For example: WIZ_01_Ext. FMS
In order from left to right, the columns represent the following fields:
= FBPS fuel model,
» 1 Hour Fuel Moisture,
= 10 Hour Fuel Moisture,
= 100 Hour Fuel Moisture,
= Herbaceous Fuel Moisture, and
=  Woody Fuel Moisture.

Consult the FlamMap help file for a complete explanation of the FMS field
definitions.
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Figure 59: Example FMS File (Extreme)
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Figure 60 presents the FlamMap dialog for defining the environmental
inputs. To define the environmental inputs follow these steps:

1. Choose Data - Load Environmental Inputs from the FlamMap
menu options.

File | Data Calculations View ‘Window  Hel

Load Environmental Inpuks
Make FARSITE LCP File
Constant Canopy Charackeristics

P
.-D.-\.

Select Qukput Raster Files

2. Check the Landscape File (.LCP) checkbox and navigate to and
select the LCP file provided from FRAS created during the previous
step. Figure 60 presents the dialog that will appear. A standard file
browser will appear to support this definition. Note that the File-
Load FARSITE LCP File menu option will also present you with
the same dialog for this step.
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Figure 60: FlamMap - Define Environmental Inputs Dialog
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Figure 61 presents the dialog to define the LCP file. Note that you
will need to navigate to the specific AOI folder for your AOI Data
View. The .LCP file is automatically created and placed there by
the FRAS ArcView application prior to starting FlamMap.

Figure 61: FlamMap - Select LCP File Dialog
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3. Check Fuel Moisture file (*FMS) and locate the data file. Figure
62 presents the FMS file selection dialog. Navigate to the
appropriate AOI subdirectory, and select either the Low, Moderate,
High or Extreme data file. Each FMS is automatically created in the
AOI folder for the active AOI Data View.

Figure 62: FlamMap - Select FMS File Dialog
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Note this is a step you will need to do for each run of an FMS
weather scenario. For example (for WIZ 1) the files would be
WIZ_01_Low.FMS, WIZ_01_Mod.FMS, WIZ_01_High.FMS, or
WIZ_01_Ext.FMS.

4. Check Custom Fuel File (*FMD) and locate the florida.fmd data
file. Figure 63 presents the FMD file selection dialog. Navigate to
the appropriate AOI subdirectory, and select the data file. The FMD
is automatically copied to the AQOI folder for the active AOI Data
View.

Figure 63: FlamMap - Select FMD File Dialog
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fcar [dh2

frar_1 [(Dinfo

foar_2 3 glptut

File narme; Iflu:uriu:la.fmu:l Open I
Files of type: II:LISTIIIM FUEL FILES [*FD] j Cancel |

[T Open az read-only

5. Check on Wind Blowing Uphill option and change the Speed
(MPH) 20ft value to the appropriate value for the fuel moisture
category, i.e. Low, Mod, High or Ext for the WIZ (see Figure 60).
Table 2 defines the 20-foot wind speed values for each category for
each WIZ. Use the values from this table to define the appropriate
value in the FlamMap dialog.

The dialog accepts 20" wind speed numbers as decimals but then
appears to round them down to the nearest whole humber.
FlamMap does use the decimal number and therefore the decimal
number must be entered.
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Table 2. Wind Speed Values for WIZs

20’ Wind Speed

Wiz Extreme High Moderate Low
1 14.7 11.6 5.6 4
2 15.1 11.2 7.2 5.4
3 14.2 10.1 6.6 3.3
4 14.1 10.2 6.3 3.1
5 14.3 10 6.2 3.3
6 14.2 9.9 6.3 3.3
7 14.8 9.8 6.9 4.8
8 16.6 11.6 6.4 4.3
9 16.9 11 8 4.8
10 17.4 11.4 7 4.7
11 17.2 11 7 4.6
12 16.3 11.1 7.9 4.7
13 17.7 12.3 8.2 4.9
14 17.1 12.5 9.1 5.7
15 15 11.2 7.2 3.7
16 16.7 12.3 9.2 5.1
17 19.2 13.3 10 5.4
18 19.6 14.2 9.6 5.3
19 20 14 9.1 5.1
20 22.2 15.6 10.4 5.1

Tutorial 16.6 11.6 6.4 4.3

6. Press OK to complete the definition and exit the dialog. FlamMap
has now saved these values.
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Step 4: Defining the Output Data Specifications

Once the environmental characteristics are defined, the output data
specifications must be defined. Select Data, Output Specifications and
the dialog shown in Figure 64 will appear.

Figure 64: FlamMap - Output Raster Data Dialog

Outputz from Fire Calculations |
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I b Fuel b erstire [ERE ]
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To define the output data specifications follow these steps:

1. Choose Data - Select Output Raster Files from the FlamMap
menu options.

Load Environmental Inputs
Make FARSITE LCP File
Zonstant Canopy Charackeristics

Select Qukput Raster Files

2. Select Spread Rate (ROS). You will be prompted to define the
output ROS file name. Figure 65 presents this dialog. The naming
convention must follow the same format as that of the FMS files,
namely ‘WIZ_+##_Code.ROS’, for example:

Wiz_01_ext.ROS,
Wiz_01_high.ROS,
Wiz_01_mod.ROS, or

Wiz_01_low.ROS

Figure 65: FlamMap — Defining the ROS File Name

Save As EH I
Save jh: I 4 Al j ﬁl
basetut.asc hithut, asc wiz_tut_low. fms

dermtut. asc lptut. azc wiz_tut_mod.fms

dembut. prj lpbut. prj Wl lop
dentut. azc boctut asc

%] flarida.frd bt pry

o8] fueltut asc wiz_tuk_ext fms

fueltut.prj wiz_tut_high.frms

File name: |wi2_tut_e>:li Save I
Sawve ag bype: IDUTPUT FILES [*7] j Cancel |

™ Open az read-only
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Note that the ROS extension is automatically added in FlamMap.
Therefore the name entered in the dialog box must not contain the
ROS. The example in Figure 65 shows the ROS file generated using
the Tutorial data set (wiz_tut_ext).

3. Press Save to complete the definition and exit the dialog. FlamMap
has now saved the ROS output file name.

Step 5: Generating ROS Output

Once the output data specifications are defined, FlamMap can recreate the
Rate of Spread (ROS) output data file. Follow these steps:

Choose Calculations - Run from the FlamMap menu options. An
informational message will be presented that shows % completed.

File Data | Calculations  Wiew  im
:|j:| .-r@ls Run
e = ClearInputs

Thread Options

Once the ROS data file has been successfully completed, the program
displays the message shown in Figure 66.

Figure 66: FlamMap - ROS Completion Message

FlamMap Run Completec il

Maps Calculated and Written To Disk,

o114

Once the ROS file for a single weather category (i.e. low, mod, high or
ext) for the WIZ has been created, the following steps need to occur:
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Step 6: Clearing Inputs and Creating the Next Percentile Weather ROS
File

Since four ROS files for each WIZ are needed, proceed to the next
weather category. Follow these steps:

1. Follow steps 3 through 5 to create the ROS file. For the same
WIZ you do not need to change the LCP file selection or the custom
fuel model selection in Steps 4 and 5. However, you do need to
redefine the FMS file for the appropriate category (i.e. low,
moderate, high or extreme). The same LCP file can be used for all
categories within the WIZ. To change the FMS file in Step 3,
uncheck the box next to Fuel Moisture file (*FMS) and recheck
it. A dialog will open to prompt for the selection of the new FMS
file.

You can also use the Calculations — Clear Inputs menu option
and then start again with the Data — Environmental Inputs
definition (step 3). If you choose this method you will need to
reload the LCP file.

FlamMap

File Data | Calculations  Miew Wi

ol

:E]il ,r@l& Run
] = ClearInputs

Thread Cptions

2. Once all four ROS files have been created, proceed with the next
WIZ if more than a single WIZ exists for the AOI selected. If more
than one WIZ is required, redefine a new LCP file (for the new
WIZ) in Step 5.

Step 7: Exiting FlamMap and Creating WFSI

Once all ROS categories have been created for all WIZs in the District,
FlamMap must be closed by selecting the File — Exit menu option (or
pressing the [X] in the top right of the FlamMap window). When prompted
to confirm the exit, select the Yes button. ArcView will not be active until
FlamMap has been closed.
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Exiting FlamMap will initiate a process within FRAS that automatically
converts the output ROS ASCII files into ArcView GRID format. This
conversion will occur transparent to the user except for the processing
messages in the center of the screen and at the bottom of the ArcView
window. FRAS will first check to ensure that all four ROS files exist for
each WIZ. 1If a file is missing, a message will appear and it will be
necessary to run FlamMap again to create these files. If all files have
been successfully created, the dialog in Figure 67 will be presented.

Figure 67: FlamMap - ROS Confirmation Message
x|

All the necessary ROS fles have been created. whe will now
continue to create the WES

Pressing OK will initiate the conversion process. Once the file conversion
is completed, the ROS values are converted from meters/minute to
chains/hour, the final fire size is calculated, and WFSI values are
calculated per weather category. The grids are named according to the
following convention WIZ#+#_Code and are not added to the view,
however Rate of Spread and Final Fire Size maps can be created using the
Create Maps option of the FRAS Outputs menu.
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The final WFSI for the WIZ is then calculated by summing the four
weather category WFSI values. Depending on the size of the AOI, the
conversion of the ROS grids and the calculation of the WFSI can take
some time. Upon completion of the WFSI calculations, the dialog in Figure
68 will appear.

Figure 68: FlamMap — WFSI Completion Message
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The final WFSI grid is then added to the FRAS AOI View. Figure 69
presents an example of this new theme added to the AOI Data View.

Figure 69: FlamMap - Updated WFSI Added to the AOI Data View
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Deriving Levels of Concern (LOC)

The primary output of the risk assessment process is the Levels of
Concern (LOC) map. You can recalculate a new LOC dataset by using the
Create Levels of Concern option on the FRAS Modeling menu.

FRAS Modelng  FRAS Output FEAS Help
Select Districts and Area of Interest
Bemove AD|

I adif ECLA,
b odify Fuels
Create W F5| [Flambdap)

Create Levels of Concern

Create Fire Response Accessibility Index
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Figure 70 presents a data flow of the LOC calculation process. LOC can be
changed if:

e WFSI is changed,
o FOA changes,
o Fuel models change,

¢ Different Environmental Effects or Suppression Costs scores
are assigned.

Figure 70: The LOC Data Flow
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Also, FRAS will allow the user to change the scores for each of the LOC

model inputs through adjusting the score in the Score Dialog Box.

addition, you can determine which layers should be included in the LOC
analysis by turning the layer on or off using the checkbox at the left of the
data layer name. Figure 71 presents the dialog for the LOC model for

users with Spatial Analyst.

Figure 71: The LOC Dialog Box for Users with Spatial Analyst

Create Levels of Concern

Timber Litker Cogts

I SURGO Muck Soilz

Fiezet Default Scores

40

E0

|z Drats Layer :
Ihciuded? Therne Marme Score Adjust Scare?
Erwironmental E ffects
(T Critical Facilities | 33
WV Plantations I A
0l LItility Carridars I 2
¥ Urban Interface I a7
Suppreszion Costz
Fuel Type fear =
fear_1
Baze Costs I 32
Grass Costs 3
Shrub Costs a3

‘wildland Fire Suzceptibility 1ndex

Create Cancel

Help

If the coverage or data layer is not available for the Area of Interest, the
At any time, the user can reset the original

layer cannot be turned on.

default scores by clicking on the Reset Default Scores button.
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If the user has Spatial Analyst, FRAS allows the user to update two of the
inputs into Create Levels of Concern, namely

= Fuel Type and
= Wildland Fire Susceptibility Index.

If one of these inputs has changed, the user will be prompted to select
one of a list, as with the Select Wildland Fire Susceptibility Index
section of the dialog box in Figure 71. If the user hasn't specified which
layer should be used, a Missing Data Layer(s) dialog opens listing the
files that need to be designated. Figure 72 is an example of the missing
files dialog box.

Figure 72: LOC - Missing Data Layer(s) Dialog Box

72 Missing Data Layer(z]

The following laver(z] do not have filenames
designated.

wildland Fire Susceptibility Cancel |
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Figure 73 presents the LOC Dialog Box for users without Spatial Analyst.
The most marked differences are the lack of Fire Response Accessibility
Index and Select Wildland Fire Susceptibility Index. This is due to the fact
that users who do not possess spatial analyst will not be able to update
these inputs. Therefore the coverages used as inputs will always be the
Published Results.

Figure 73: The Levels of Concern Dialog Box for Users without
Spatial Analyst
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Once all parameters and weightings are defined press the Create button
to recreate the LOC data. The Cancel button can be clicked any time prior
to clicking the Create button to cancel the tool.
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Adjusting Scores

The score dialog is opened by clicking on the icon to the right of the
Create Levels of Concern dialog, next to each data layer. Figure 74 shows
a picture of the icon that is to be selected in order to change the score.

Figure 74: LOC - The Adjust Score Dialog Box Button

E

Figure 75 presents the score dialog box. The score dialog box allows the
user to adjust the weightings applied to each data layer. A score of 1 to 4
is assigned per cell in the matrix based on what the effects will be given
the flame length and fire size. There are four fire size categories: 0-9, 10-
99, 100-999, and 1000+. There are three flame length categories: 0-4,
5-8, and 8+4. Each combination of the two parameters is looked at
independently and scored based on the effect for that data layer where 1
is low effect and 4 is high effect. The highest total possible score if all 12
cells in the matrix are assigned a 4 would be 48 whereas the lowest
possible score would be a 12.

Figure 75: LOC - The Adjust Score Dialog Box

Adjust Score for Critical Facilities |

Fire Size [&cres)

0-9 10-499 100 -333 1000 +
0-4 Iz = Jz2 = |z &l
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Total Score: I 33

<< Apply Score > | Cancel | Help

The user selects from a pull down list a number between 1 and 4 to
represent the effects the fire size and flame length would have on that
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data layer. The total score is automatically calculated after every change
is made. To save the scores press the Apply Score button. Press
Cancel to dismiss the dialog without saving the changes.

Figure 75 presents an example of the Critical Facilities default weights. To
change values, the user selects the arrow down next to the value to be
changed. A drop down list showing the numbers between 1 and 4
appears. The user then would select a new number, which then re-totals
the Total Score field.

Levels of Concern Output
There are four outputs to the Levels of Concern function:

i. Environmental Effects = (A*Critical Facilities) + (B*Plantations)
+ (C*Utility Corridors) + (D*Urban Interface); where A-D are
weightings generated from the scores

ii. Suppression Costs = Muck weight if muck is present, else
equals Fuel Type weight

iii. Fire Effects = Environmental Effects + Suppression Costs

iv. Levels of Concern = Fire Effects * WFSI
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Section II presents a description of the LOC model. Figure 76 presents the
LOC data prior to any input modification (i.e. Published Results). Figure 77
presents an LOC model example that was created after fuel modifications
and WFSI were recalculated. Note the changes from Figure 76.

Figure 76: LOC - Published Results (no input modifications)
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Unlike the other modeling tools provided, the LOC can be calculated if the
user does not have the ArcView Spatial Analyst software. Since the LOC
is comprised of weightings from different input layers it can be calculated
on a polygon data set (rather than a raster data set). Accordingly, a table
modeling function was included to support those non-Spatial Analyst
users in recalculating the final output, LOC, if required. Processing
without Spatial Analyst typically takes much longer due to the use of a
table modeling approach. However, this is fully dependent on the size of
the AOL.

The output from the Levels of Concern function is generally the same
regardless of whether or not the user has Spatial Analyst (i.e. whether
table modeling (polygon) or raster modeling (grids) is employed). The
biggest differences between the data sets can only be seen once you are
zoomed into small areas.

Deriving the Fire Response Accessibility Index (FRAI)

The Fire Response Accessibility Index allows users to classify areas based
on accessibility by their fire suppression resources. Coupled with the
Levels of Concern data, this information will highlight areas where
accessibility and the level of concern have combinations that are not
desirable.
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This function allows the user to input new resource locations, road
information, or change the ratio of rate of travel on the road vs. rate of
travel off the road. The program utilizes the costdistance raster
processing function of ArcView’s Spatial Analyst module. This function
allows for cell value allocations based on a minimum time distance from a
resource location using the estimated time it would take to travel through
each cell.® Figure 78 presents a flowchart of the FRAI data processing.

Figure 78: FRAI Data Flow

E
Resource Locations

Roads E CostDistance M

Water E|

The FRAI model uses the input Resource Locations as the source grid and
the cost grid is developed using the relative time it takes to travel on a
road versus a non-road overlaid with water, where time travel is infinite
(assuming that resources cannot travel through water). The Resource
Locations are converted to a grid where the locations have a value of 1
and the remaining points have a no-data value. The roads are converted
to a grid whereas the value entered under ‘Estimate how many times
faster a road is than a non-road’ is used to populate the value where
roads exist and a value of 1 is assigned to every other cell, with the
excepti70n of areas covered with water which are assigned a value of ‘NO
DATA'.

® The Spatial Analyst software provides raster-processing functions that have been utilized for most
modeling capabilities found within the FRAS application.

7 The term NO DATA is used to represent areas on the map where information does not exist (i.e.
where there are no resource locations) and hence, no processing is undertaken for these areas.
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If the resources and roads data layers are clipped to the boundary file, the
FRAI model will interpret the edges to be less accessible than the center
whereas that may not be the case. Therefore, resources and roads
extend 8-miles outside the Area of Interest. See Figure 79 presents an
example of how resources outside the AOI still impact the accessibility
within the AOL.

Figure 79: Example Of How Resources Outside an AOI Can Impact
Accessibility
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Select the Create Fire Response Accessibility Index option from the FRAS
Modeling menu.

FRAS Maodeling ~ FRAS Output FRAS Help
Select Districts and Area of Interest
Bemove A01

rodify EQA,
Modify Fuels
Create 2WFSI [Flambtdap)

Create Levels of Concemn

Create Fire Responze Acceszsibility Indes

The interface dialog for FRAI has been developed to be interactive with
the user based on modifications that may, or may not, have previously
occurred with the Resource Locations data (see Updating Resource
Locations) and updates to roads. Figure 80 presents the dialog that will
appear if no changes to the Resource Locations have occurred.

Figure 80: FRAI Dialog — No Resource Location
Updates

i Create Fire Response Accessibility Index

_ Estimate how marw times faster a road iz than a non-oad: I E

Create | Cancel | Help |

The Cancel button can be clicked any time prior to pressing the Create
button to cancel the FRAI model.
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If the Resource Locations were updated the dialog would appear as shown
in Figure 81. Note that all file naming requirements as defined in the
Updating Resource Locations section must be adhered to for this model to
utilize the updated data (i.e. rsrc naming convention). The program
looks for the point locations. The attributes associated with the points do
not affect the modeling procedure.

Figure 81: FRAI Dialog — For Updated Resource
Locations

i Create Fire Response Accessibility Index
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; Create | i Cancel | Help |

In addition, if the roads data has been updated and saved in the specific
AOI folder (and named according to the ‘rds’ naming convention (i.e.
rds2, rds3, etc.)), the dialog would appear as in Figure 82. The program
looks for the line locations. The attributes associated with the roads do
not affect the modeling procedure.

Figure 82: FRAI Dialog — For Updated Roads Data

i) Create Fire Response Accessibility Index
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If both the resources and the roads were updated, the user would be
allowed to choose from a list for both data layers, as shown in Figure 83.

Figure 83: FRAI Dialog — Both Resource
Locations and Roads Updated
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In the dialogs shown in Figures 81-83 you must select the data you wish
to use to calculate the new FRAI. This can be the updated data or the
Published Results data for the District from which your AOI has been
defined. In most cases, the user will want to use the updated data if it
exists. The examples presented above use the Tutorial data set as the
default District. Select the data file in each scroll list that is presented. As
in Figure 80, no updates have been undertaken, therefore the Published
Data for the District AOI will be used.

Estimating How Many Times Faster A Road Is Than A Non-Road

All dialogs require that you estimate how many times faster a road is than
a non-road for accessibility. This is a general estimate of how much faster
travel on road is than travel off road. For instance, if general road travel
were 40 mph whereas general off-road travel is about 5 mph, then the
value that would be entered here would be 40 / 5 = 8 (which is the
default value).

Press the Create button to re-calculate the FRAI using the parameters
specified in the dialog box. The output data is saved to the AQOI directory
and is titled using FAI## notation where ## represents a sequential
numbering for the new FRAI output.
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VII. Generating Output Maps and Reports

Tools are provided to generate maps and reports for the Published Results
and AOI data. The same suite of tools can be used on either data
view(s). This section describes how to create maps and reports for the
output data.

Standard Maps

A series of standard maps are provided in FRAS. Here, users can
generate maps quickly and easily using either Published Results data or
newly created custom AOI data. Depending on which view is open, the
user can also print maps of the specific AOI or for all the Districts available
on disk in the FRAS directory.

Step 1: Opening the Standard FRAS Map Dialog

Select an active view. This can be either the Published Results View or an
AOI Data View. Select the Create Maps option from the FRAS Output
menu.

FRAS Output  FEAS F
Create Mapz
Create Beports
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Figure 84 presents the map dialog.

Figure 84: Create Maps Dialog

FRAS Maps

Select Maps
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Rate aof Spread
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Create Cancel Help

Step 2: Selecting Which Map to Create

There are 10 standard maps provided with FRAS:
» Fuels
»= Fire Occurrence Areas

» Rate of Spread (can choose between low, moderate, high or
extreme weather categories)

* Final Fire Size
= Wildland Fire Susceptibility Index Category

» Environmental Effects Category
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Suppression Costs Category

Fire Effects Category

Levels of Concern

Fire Response Accessibility

To create a map using one of these standard map layouts, highlight the
map by clicking on the map title and click Create. FRAS then adds the
relevant themes to the active view and generates the map using a
predetermined layout as shown in Figure 85. The selected map layout is
automatically added to the Project Layouts list. To print the map, select
the layout from the Layouts list and press the Print button. An example
layout in the Layouts list is shown in Figure 86.

Figure 85: Create Maps - LOC Map Layout

Levels of Concern for Tutorial Test View - C:\PMR-SKhCurrent_Jobs'Florida 65101\Application_FinalFRAS'\AQIs\AQI15

WL Rl WA e g elcom
Em Al- rennel@ @ cacs £ mle 1

. TEL-Z0MEESED. . .
A - BEOMEE 4448

T prhigaE:1zs0z

® Towns and Cities
) 7 FResourcé Lobations’ ) )
. Interstates and LS Highways
Areaof Interest
Levels of Concern
. JMHen:EBurnzble |
[JLevel 1
[ ]lewetz -
Level 3
’ EL’evel’A ’
] tevets .
[JLeve s
. - Lzwel 7 -
Il level s
[ Lewvel 3
- [ pistrict Boundaries -

2 e 2 . 4 Miles
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Figure 86: Create Maps — Layout List Example

P

& betaz_w2Zl.apr
e | Open | Frint |

“Template

B
Lauuts :
@
Scipts

Dialogs

If the user chooses to print a map but has not changed any of the data
from the Published Results, FRAS will prompt the user as to whether or
not the map should still be created (Figure 87). If so, then the map will
be generated using the Published Results by clicking Yes, otherwise the
user can opt to cancel the create map action by clicking No.

Figure 87: Create Maps - Published Results Notification

The R ate of Spread map can only be created for an AD| after
wou run the function to create the WFESI layer. & map will be
created wzing Published Data fram all distncts that overlap the
A0l Would you ke to continue’?

e |
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List of Special Cases Where More Information is Required Before Map is
Created

Rate of Spread Weather Percentile Categories

Rate of Spread values are calculated per weather category and are stored
as such as attributes in the WIZ##_Code grid, where ## represents the
weather influence zone number, and the Code represents the weather
category (i.e. low, moderate, high and extreme). The user must specify
which weather category should be mapped. Figure 88 shows the dialog
that opens after the user selects one of these maps to create.

Figure 88: Create Maps — Weather Category Selection Dialog

&} Weather Percentile Category

Select the weather percentile categony for the Rate of
Spread map.

Low Percentile Weather Cancel |

Muoderate Percentile ‘Weather
High Percentile ‘wWeather

E=treme Percentile ‘Weather
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The Difference Between AOI and Published Results Maps

If the active view is the AOI view, then the maps generated will be for
only that particular AOI. If the active view is anything else, then the
maps generated will be generated for all available Districts in the FRAS
directory. The user is prompted, in advance, so that the user can cancel
the action. Creating a map for the entire state may take some time. This
is presented in Figure 89.

Figure 89: Create Maps — Published Results Map Creation Confirmation
Dialog

FRAS |

The active view iz not an A0| - Diztrict view. The Fuels map wil
be created using Publizhed Data from all available districtz. To
create the map far a specific AQD, the AD| view needs to be the
active view. Would you like to continue?
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To generate a map using all available District data, the user would click
Yes, and No to cancel the action. Figure 90 shows an example of the
Fuels map had the user selected ‘Yes’ and had Blackwater, Bunnell,
Caloosahatchee, Chipola River, Everglades, Lakeland Myakka River,
Okeechobee, Orlando, Tallahassee, and Withlacoochee data on disk in the
FRAS directory.

Figure 90: Create Maps — Multi-District Published Results Fuels Map Example

Published Fuels

The only exception is if the user only has the tutorial data loaded. Then
the user will be prompted with a dialog to inform them that they only
have the tutorial data and must create the map from the AOI View (Figure
91). This is done because maps created using all available Districts ignore
the tutorial District folder since it overlaps with Bunnell.

Figure 91: Create Maps - Warning Message That Only Tutorial Data Exists

7! FRAS |

In order ko print a map of this data, pleaze open the A01 view

The anly data available iz the Tutanal Drata.
0 and generate map.
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Creating Many Maps at Once

Multiple maps can be created by clicking on the map titles while holding
the SHIFT key. Figure 92 presents an example.

Figure 92: Create Maps - Selecting Multiple Maps To Create At Once

FAASMaps |

Select Maps

Fuelz

Fire Occumence Areas

Rate of Spread
Final Fire Size
YWildland Fire Susceptibility Index Categon

Ervironmental Effects Categony

Fire Response Accessibiliby

Create Cancel Help
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Creating a Map For Data that has Been Created Using Multiple Runs
FRAS allows users to create and alter

= Fuel Models,

= Fire Occurrence Areas,

» Rate of Spread,

*= Final Fire Size,

= Wildland Fire Susceptibility Index,

» Environmental Effects,

» Suppression Costs,

» Fire Effects,

= Levels of Concern, and

»= Fire Response Accessibility Index.

Using the modeling capabilities, it is possible to create multiple grids
within the same AOI Data View of the same theme, such as FOA, Fuels,
WFSI. Each time one of these data sets is recreated, it is provided a
sequential number referred to as the model run.

To distinguish between model runs, the theme is labeled with a ‘Run #’
where # represents the run number. When the user selects a modeling
function that will recreate a new output map (such as WFSI or LOC) using
a newly created data layer, FRAS finds all instances of that data layer and
prompts the user to specify which data layer should be used to generate
the map.
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The following example shows a WFSI theme that has been recreated
using the modeling capabilities. The resulting output theme is added to
the AOI data view, and tracked by FRAS using the unique run number
(i.e. in this case 1).

¥ WFSIRun A
Man - Burnahble
Lewel 1
Lewel 2
Lewel 3
Lewel 4
Lewel 5
L | LewelE
[ Lewel 7
- Lewal 2
[ Leweld

The names listed in the prompting dialog have the naming convention
NAME_# where # represents the run number, equal to the run number
of the themes and NAME is the name stored in the AOI directory. Figure
93 presents an example show FOA data instances for an active AOI Data
View that has been created using the Tutorial data set (i.e. note the “tut”
suffix instead of a District code).

Figure 93: Create Maps - Layer Selection Dialog When Multiple Versions of
Data Exists

i Fire Occurrence Areas

Pleaze zelect the layer for WL tut that will be uzed to
create the map.
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If the title does not contain *_#’, then it is the published data. The top
item in the list, foatut, is the default coverage, the middle item, foatut_1,
is the first run of recreating or updating FOA and the last item, foatut_2, is
the second run of recreating FOA.

Standard Reports

A series of standard reports are provided in FRAS. Here, users can
generate reports using either Published Results or custom AOI data. The
user can also generate reports of the specific AOI or for all the Districts
regardless as to whether or not they are on disk.

Step 1: Opening the FRAS Reports Dialog

Select an active AOI Data View and then select the Create Reports
option from the FRAS Output menu.

FRAS Qutput FEAS Help
Create Maps

Create Beparts
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Step 2: Selecting a Report to Create
A reports main dialog will appear. Figure 94 presents this dialog.

Figure 94: Create Reports — Main Dialog

R

FRAS Reporkts

Select Beparts

A0l - Fuel Model Acres by FOA Category

A0 - Fuel Model Acres by WFS| Category

A0 - Fuel Model Acres by Effects Categorny

A0 - Fuel Model &cres by LOC Categary

A0l - FOA Acres by WS Category

A0 - FOA Acres by Effects Categony

A0l - FOA Acrez by LOC Cateqgaory

A1 -WFS! Acres by LOC Categon

A0l - Effects Acres by LOC Category

A0I - LOC Acres by FRAI Categony

Publizhed - Acres Fuel Model by District

Published - Acres Fire Occurence Area by District
Publizhed - Acres Wildland Fire Suzceptibility Index Clazs by Diztict
Publizhed - &cres Fire Effects Clazs by District

Publizhed - Acres Level: of Concern Clazs by District

[ ride Cancel Help

There are 14 standard reports provided with FRAS, of which 9 are
dynamic reports to reflect the current information within the AOI and 5
are static reports that reflect the Published Results information for the
entire state of Florida.

FLORIDA FIRE RISK ASSESSMENT SYSTEM 145



SPACE IMAGING SOLUTIONS GENERATING OUTPUT MAPS AND REPORTS

The AOI report titles are preceded by ‘AOI -' whereas the Published
Results reports are preceded by ‘Published -':

AOI Reports

AOI - Fuel Model Acres by FOA category
AOI - Fuel Model Acres by WFSI category
AOI - Fuel Model Acres by Effects category
AOI - Fuel Model Acres by LOC category
AOI - FOA acres by WFSI category

AOI - FOA acres by Effects category

AOI - FOA acres by LOC category

AOI - WFSI acres by LOC category

AOI - Effects acres by LOC category

AOI - LOC acres by FRAI category

Published Results Reports

Published - Acres Fuel Model by District
Published - Acres Fire Occurrence Area by District

Published - Acres Wildland Fire Susceptibility Index Class by
District

Published — Acres Fire Effects Class by District

Published — Acres Levels of Concern Class by District

To create a report using one of these standard formats, select the report
title in the list and press the Create button.
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Error Message if Active View is not an AOI View

Unlike the maps where any view can be active to generate a map, the
reports need to have the AOI view active in order to generate AOI
reports. The user will be prompted if an AOI view is not the active view
and will not generate the report. This message is presented in Figure 95.

Figure 95: Create Reports — Active View Error Message

@ The active view iz not an A01 view. Pleaze zelect an Active

AL Yiew first before selecting this option.

Defining the Report Filename

After press the Create button in the FRAS Reports dialog, with an active
AOQOI view, FRAS will then query the data layers if the report is an AOI
report and prompts the user for an output filename. The file name will be
used for the report as well as a dbf file that users can view independently
of Crystal Reports. This prompting dialog is shown in Figure 96.

Figure 96: Create Reports - Report Filename Dialog

& Report Filename

Enter a filename for this report. The report file, along with the
azzociated dBASE table, will be stored i the following folder:
e Mloridal\beta2application’\AD shall 2.

Cancel

il

FLORIDA FIRE RISK ASSESSMENT SYSTEM 147



SPACE IMAGING SOLUTIONS GENERATING OUTPUT MAPS AND REPORTS

Once the filename has been designated, FRAS generates the report using
a predetermined layout in Crystal Reports. A splash screen opens and
shows the final filename and location of the file being created as shown in

Figure 97.

Figure 97: Create Reports - Crystal Reports Splash Screen

& ArcView Reports [_ Ol x]

Starting Crystal Reports ‘Wizard

Fieport file; e:\floridalbeta2application’A01AA0I25A01 - FOA Acres

Report twpe: Existing Repart

Archew Reports

Output Format for an AOI Report

Figure 98 presents an example layout for the AOI data using Crystal
Reports.

Figure 98: Create Reports - Example Layout For an AOI Report

1 Seagate Crystal Reports for ESRI - [AOI Effects acres by Loc category rpt] 5[]

[ Ele Edt View Inser Fommai Database Report Analyzer NETET]
D || &[x|d| 7 walﬁoh 2 tam _|mnx~
| | e R E zelzle] B = Bl
Design | Preview | Todey 1515 X[ (|4 T AEI]
510 5 O SRR R SR R R AR
200 S| =]
800 -
am o .
Fire Effects Acres by LOC Category n6n2
Effects Category A
GHI
600
o | 2 mmn
) 3 19815
G TotalAcres: 59005
Gl
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D 2 w56
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o | & sen
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N 200
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Output Format for a Published Data Report

The Published Results reports are static and contain information for all
Districts. These reports were generated in Crystal Reports and written to
a Microsoft Word document for file transfer. Figure 99 presents an
example layout for the published data using Crystal Reports to develop
the layout and Word to display the data.

Figure 99: Create Reports - Example Layout For A Published Report
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Creating Many Reports at Once

As with the maps, multiple reports can be selected by selecting the report
titles while holding the SHIFT key and then clicking on the Create button.
Figure 100 presents an example of this.

Figure 100: Create Reports - Selecting Multiple Reports at Once

FRAS Reports |

Select Reports

AQI - Fuel Type Acres by FOA categary
A0l - Fuel Type Acres by WFSI category
A0l - Fuel Type Acres by Effects categary

A0l - Fuel Type Acres by LOC cateqgary
A0l - FOA acres by WwWFSI categorny
A0l - FOA acres by Effects Category
A0l -FOA acres by LOC categaony
A0l -wFSI acres by LOC category
A0l - Effects acres by LOC categony

i Fuel Type by District

rez Fire Ocourrence Area by Digtrict

2 Wildland Fire Suzceptibility Index Clazs by Digtict

Publizhied - Acres Levels of Concern Clazs by District

Create Cancel Help
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Creating a Report For Data that has Been Created Using Multiple Runs

FRAS allows users to create and alter several different data layers
including:

= Fuel Models,

* Fire Occurrence Areas,

= Rate of Spread,

* Final Fire Size,

= Wildland Fire Susceptibility Index,
= Environmental Effects,

= Suppression Costs,

» Fire Effects,

= Levels of Concern, and

* Fire Response Accessibility Index.
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Accordingly, as discussed in the previous section multiple model run
versions of a data set, such as FOA, WFSI, etc., may exist in an active
AOQOI Data View. When this occurs the user will be prompted to select a
single version of that layer in order to create the report. Figure 101
presents an example of this dialog.

Figure 101: Create Reports - Layer Selection Dialog When Multiple
Versions of Data Exists

72 FDA Grid WIZ - tut

Pleaze zelect the FOA grid for thiz W2 that will be
uzed to create the report[z)].

foatut_1

foatut_2

Creating Custom Maps and Reports

There are instances when the standard maps and reports cannot be used
to portray the information that is needed. In these cases, the user must
generate a custom map or report.

Creating a Custom Map

A layout in ArcView is a map that lets you display views, charts, tables,
and graphics. The layout is used to prepare a map for output from
ArcView. The standard tools available within ArcView are available to
create custom layouts. A review of these capabilities is provided.

To create a new layout, double click on the Layout icon in the Project
manager window (see Figure 86). A new layout window opens with a
blank layout. ArcView provides a few templates that can be used to help
organize the layout. FRAS has customized these templates to be easier
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and quicker to populate. To use an existing template, choose the Layout
menu then Use Template. The Template Manager opens showing a
list of available templates. Select the Landscape template and click the
OK button. Notice that the layout now has blank boxes. Double click on
the ‘View’ box and select the correct view that should be used to populate
the layout. Once the view is selected, the layout is populated with a scale
bar, north arrow, the view, and the legend. The remaining gray box that
says '‘Empty Text’ is for the map title. To add a title, double click on the
gray box and add the new text in the text properties dialog box. Figure
102 shows an example of the finished layout.

Figure 102: Example Layout of a Map Urban Interface Overlaying Fuels

5D CEEEE O

] Area of Interest
== Tutorial Urban Interface

els

n
<

I FBPS 4 -Cha

B FBPS 5 -Brush
FBPS7 -Southern rough
FBPS 8 - Closed timber litter

I FBPS'9 - Hardwood (iong-needle ping) litter|
Water

[__1 Other Non-Burnable

0 2 4 ‘Miles

Urban Interface Over Fuels

Creating a Custom Report

In order to generate custom reports in ArcView, the Report Writer
extension must be loaded. To load this extension, click on the File -
Extensions menu option. Figure 103 presents the Extensions dialog.
Scroll down through the list until Report Writer appears. If Report
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Writer is not listed, ArcView should be reinstalled to install all extensions.
Select Report Writer by clicking on the checkbox next to the title. Press
the OK button to load the extension.

Figure 103: Extensions Dialog Box

1 Extensions

Awailable Extenzions:

_ | Legend Tool | | 0k |
| MSID Image Support Cancel I
| MITF Image Support
_ | Projection Utility wizard
] Feport Wiiter J Reset I
<1 Spatial Analpst [ Make Defaul
_ | TIFF 6.0Image Suppart =

About:

Reports are generated from information in a data table. Accordingly, a
data table must be created or opened in ArcView. To generate a simple
report of the Resource Locations by type (either DoF, USFS, or FDEM)
within a District or AOI, follow these steps:

1. Make the view active - either the AOI Data View or the Published
Results View.

2. Activate the Resource Locations theme by clicking on the title until
the name is highlighted.
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3. Open the resource location table by clicking on the ‘Open Theme

Table’ button - . Figure 104 shows an example of a table for
the Resource Locations for the tutorial data.

Figure 104: Example Open Data Table

21 ArcWiew GIS 3.2

Eile Edit Iable Field Window Help

I—Uof 2 selected H

— | Paint 0.000 0.000 1 436 FDEM =
¢| Pairt 0.000 0.000 2 434 FDEM
Pairt 0.000 0.000 3 39:DOF
Puaint 0.000 0.000 4 51 DOF
¢ | Paint 0.000 0.000 ] 186 DOF
Pairt 0.000 0.000 £ 433 FDEM
. Pairt 0.000 0.000 v 432 FDEM
<| Pairt 0.000 0.000 g 431 : FDEM !
I
¢ L
Ll |+

==
|

Visual observation of this data set alone shows that there are 3
Resource Locations and 5 FDEM Resource Locations in the tutorial
data set.
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4. To generate a report to show the resource by owner (Type), select
the Table - Create a Report menu option. Figure 105 shows this
option.

Figure 105: Table — Create a Report Menu Option

i Arc¥iew GIS 3.2

File  Edit Field ‘window Help
I—x Properties... a ’m@@ : ’@m [
lt Chat...
——— Create a Report....
= E Start Editing
L Save Bdits T oA
:< Paint| SaveEdis s, 000 1 436 FDEM &l
0 T
Dueny... Cirl+0) Xinh] 4 51 DoF
4K Fromate 000 5 186 DOF
Jin B & 433 FDEM
. I;EemoveAIIJoins 00 ! 43¢, FDEM
o[F 00 8 431 FOEM |
LLirake
1 Eemoye Al Links ]
9 Refresh =l
Ll - [+1]-
Creates a report for the active table g5

Selecting this option will present the user with the Create a Report
Dialog as shown in Figure 106.

Figure 106: Create a Report Dialog

‘wihat type of report do you want to create ?
Gluick Report

Standard Report

Farm Letters

tailing Labels
Top Mumber [M] Report
Crozs Tab Report

Quick Report

Dirill Down Report
a report based on another template:;
I <MNone»

i N i T Tl i i

¢ Bt Mest >3

Help... |
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5. Choose Quick Report and press Next >>. Figure 107 shows the
next dialog.

Figure 107: Second ‘Create a report’ dialog screen

Create a report

Wwhat records do you want to include in pour
report?

& Al Records: 8 records
) Wl theselected reconds: [lirecards

Quick Report

Help.. | Canced | << Back | """""" F|n|sh|

6. Check the All Records checkbox and press Finish. If specific
records were previously selected in the table, then the option ‘Only
the selected records’ would also be available. This allows the user
to create a report for selected records only.
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7. The Quick Report dialog will appear as shown in Figure 108.
Highlight the field Type to be displayed in the report and press
either Preview to preview the report before printing, or Print to
send the report directly to the printer.

Figure 108: Quick Reports Dialog

i Quick Reports

_______ Calurnn Layout I
— Select fields to dizplay in your report —Report Designer—————————————————————
[ AREA Body
[ PERIMETER __Header | chars Fart
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®3] = -
— Printer Setting
Current Printer: SALITTLE JOHMYHP Lager)et 3100
Where: Mel2: -
Origntation; Portrait Frinter Setup... |
Help | Preview. .. | Print | Exit |

8. If the Preview button is pressed the following report will be appear
as shown in Figure 109.

Figure 109: Example Final Quick Report

- [Of ]

S0 R b1 b || = | & & & 100z - |:|ﬁ| Totstd  100% 8of8
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TVPE
FOEM
FOBM
DOF
DOF
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VIIL. Technical Appendices

FRAS Directory Organization

FRAS consists of data files and application files organized into directories
in a predefined manner. This directory structure is established during
initial installation of the Published Results District data, and FRAS. For
FRAS to operate correctly, the defined data directory structure must be
adhered to. Figure 110 presents the subdirectory structure for FRAS.

Figure 110: The FRAS Directory Structure

BX Exploring - E:\Florida\FRAS\Districts

File Edit View Tools Help

|:j Districts & ||ﬁ| :j X|| l
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15t Level FRAS Subdirectories

Districts - Is the main directory where District data is stored. Each
District must have it's own subdirectory. The naming convention for the
DoF District folders is shown below.

Directory Name DoF District Name

Blackwater Blackwater
Bunnell Bunnell
Caloosahatchee Caloosahatchee
ChipolaRiver Chipola River
Everglades Everglades
Jacksonville Jacksonville
Lakeland Lakeland
MyakkaRiver Myakka River
Okeechobee Okeechobee
Orlando Orlando

Perry Perry
Suwannee Suwannee
Tallahassee Tallahassee
Tutorial Tutorial
Waccasassa Waccasassa
Withlacoochee Withlacoochee
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WIZs - Is the main directory where Weather Influence Zone (WIZ) data
is stored. Each WIZ must have it's own subdirectory. The naming
convention for the WIZ directories is:

e Tutorial
e WIZO1
o WIZ02
e WIZO03
o WIZ04
e WIZO05
e WIZ06
e WIZ07
e WIZ08
e WIZ09
e WIZ10
e WIZ11
o WIZ12
e WIZ13
o WIZ14
e WIZ15
e WIZ16
e WIZ17
o WIZ18
e WIZ19
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e WIZ20

Metadata for FRAS Data Layers

Full metadata is provided describing each FRAS data layer in the delivered

Metadata folders.

Each metadata document contains the following

information as described below.

Section in Metadata

Description

Data Set Title

Title of data set used

Geodataset Name:

The name used for data on disk

Geodataset Type:

Arc, ArcView Shapefile, or GRID

Geodataset Feature:

Polygon, Line, Point, Floating or Integer

Description:

Brief description of how the dataset was
derived

Source Data Metadata:

Description of source information

Title:

title used by source to describe data

Data Source:

source of information

Geodataset Name:

name used for data on disk

Scale:

scale at which data was captured at

Date:

date of information

Geodataset Extent:

area of extent

Final Data Metadata:

Description of final data layer

Data Source:

source of final data

Scale:

final scale
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e Data Format: same as Geodataset Type and Feature
e Date: Date of compilation
e Geodataset Extent: area of extent

Feature Attribute Tables: Description of columns in info tables

Feature Attribute Tables | Brief description of contents of info tables
Codes and Values:

User Notes: Any pertinent information regarding the
use of the data set

Map Projection Parameters: All data layers were projected to the
Albers Equal Area Projection

Data Source Contact: Who to contact if there are any questions
regarding the dataset

An example of the metadata is shown below.
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Critical Facilities

Geodataset Name: CFAC or XXXCFAC where XXX is a three letter abbreviation for District

Geodataset Type: Arc

Geodataset Feature: ~ Polygon

DESCRIPTION:

THIS LAYER IS MADE UP OF THE INFORMATION CONTAINED WITHIN THE BURN AUTHORIZATION
PLAN. BUFFERS SHALL BE SET AT 1000M FOR AIRPORT AND HELIPORTS AND 500M FROM ANY
OTHER FEATURE CONTAINED IN THE CRITICAL FACILITIES LAYER. THIS LAYER REPRESENTS

AREAS THAT ARE SENSITIVE TO SMOKE. US HIGHWAYS AND INTERSTATES WERE ADDED WITH A
BUFFER DISTANCE OF 1000M.

SOURCE DATA METADATA:
Burn Authorization Plan

. Data source(s): DOF, contact Sue McLellan

. Geodataset Name: XXXCFACP (points)

. Scale: N/A (+-20%)

. Date: 2000

. Geodataset extent: records cover the state of Florida
USHWY and Interstates

. Data source(s): DOF, contact Sue McLellan

. Geodataset Name: XXXCFACL (lines)

. Scale:

. Date: 2000

. Geodataset extent: records cover the state of Florida
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FINAL DATA METADATA:
. Data Source SIS
. Scale
. Data Format Polygon Coverage
. Date: 2001

Geodataset Extent State Of Florida

FEATURE ATTRIBUTE TABLES:

Datafile Name:

ITEM NAME

AREA

PERIMETER

CFAC#

CFAC-ID

INSIDE

CFAC.PAT
WIDTH TYPE PRECISION
12 Number 3
12 Number 3
5 Binary
5 Binary
4 Binary

FEATURE ATTRIBUTE TABLES CODES AND VALUES:

Datafile Name:

ITEM

AREA

PERIMETER

CFAC#

CFAC -ID

INSIDE

CFAC.PAT

ITEM DESCRIPTION

Area generated in ArcInfo in square meters
Perimeter of each polygon in meters
Internal ID number

Internal ID number

Whether polygon is within buffer distance, see USER NOTES
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USER NOTES:

Inside = 100 represents areas within 1000m of an airport or heliport or within 500m of any other facility earmarked as
a critical facility according to the Florida Burn Authorization Plan; or within 1000m of a US Highway or Interstate.

MAP PROJECTION
PROJECTION

Datum

Units

Spheroid

Parameters

First Standard Parallel

PARAMETERS:

ALBERS

HPGN

Meters

GRS1980

2400 00

Second Standard Parallel 31 30 00

Central Meridian -84 00 00

Latitude of Origin 2400 00

False Easting (meters) 400000

False Northing (meters) 0

DATA SOURCE CONTACT (S):

NAME: SPACE IMAGING SOLUTIONS
Abbr. Name: SIS

Address: Space Imaging Solutions

Phone:
Fax:
Web Site:

Contact Person:
Contact E-mail:

182 South 600 East, Suite 203
Salt Lake City, Utah 84102

(801) 325 1006

(801) 325 1009

WWW.spaceimaging.com
Rebecca Megown

rmegown@Spacelmaging.com
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Default Data Symbolization

Standard legends were developed to display information quickly, easily,
and precisely for the FRAS user. These legends reflect symbology choices
and class thresholds (where appropriate) for all data. These legends are
stored as ArcView legend files (.avl).

ArcView Legend Files

All legend files are loaded to the $AVHome\FRA directory during the
FRAS installation. The following table describes which legends apply to
each of the layers included in the FRAS data. If the data layer is not listed
here, that means there has not been a default legend created for that

layer.
Data Layer District or WIZ data Legend File
BND District Dddbnd.avl
CFAC District Dddcfac.avl
EnvEff District Dddenveff.avl
FAI District Dddfai.avl
FCAR District Dddfcar.avl
FireEf District Dddfireef.avl
FOA District Dddfoa.avl
FUEL District Dddfuel.avl
H20 District Dddh2o.avl
LOC District Dddloc.avl
MUCK District Dddmuck.avl
PFAI District Dddpfai.avl
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Data Layer District or WIZ data Legend File

PFCAR District Dddpfcar.avl

PLNT District Dddplnt.avl

PWFSI District Dddpwfsi.avl

RDS District Dddrds.avl

RDS_C District Dddrds_c.avl

RSRC District Dddrsrc.avl

RSRC_C District Dddrsrc_c.avl

SuppCo District Dddsuppco.avl

TOWN District Dddtown.avl

URBN District Dddurbn.avl

UTIL District Dddutil.avl

WFSI District Dddwfsi.avl
WizXXX_ext District Dddros.avl and dddffs.avl
WizXXX_high District Dddros.avl and dddffs.avl
WizXXX_low District Dddros.avl and dddffs.avl
WizXXX_mod District Dddros.avl and dddffs.avl
Penveff District Dddpenveff.avl

PFireEf District Dddpfireef.avl

Ploc District Dddploc.avl

PSuppCo District Dddpsuppco.avl
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Data Layer District or WIZ data Legend File
FOA WIZ Dddfoa.avl
FUEL WIZ Dddfuel.avl

Data Classification Thresholds

FRAS inputs can be categorized as binary, categorical or continuous.
Classification thresholds for each layer are shown below.

Binary

For use in FRAS, the binary layers have one class, therefore no
classification thresholds were needed. While one class was used in the
FRAS modeling and legends, a number of these layers do have additional

attribute information. The FRAS binary layers include; boundary, water,
towns, urban interface, utilities, roads and critical facilities.

Categorical
The classification schemes for the categorical data are as follows:
Fuel Model
» FBPS 1 - Short grass (1 ft.)
= FBPS 2 - Timber (grass and understory)
= FBPS 3 - Tall grass (2.5 ft.)
* FBPS 4 - Chaparral
= FBPS 5 - Brush
= FBPS 6 - Dormant brush, hardwood slash
= FBPS 7 - Southern rough
» FBPS 8 - Closed timber litter

» FBPS 9 - Hardwood (long-needle pine) litter
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Muck

FBPS 10 - Timber (litter and understory)

FBPS 11 - Light slash
FBPS 12 - Medium slash
Water

Other Non-Burnable

Muck Class 1

Muck Class 2

Plantations

FOREST REGENERATION
MESIC FLATWOODS
PINE PLANTATIONS
LONGLEAF PINE

PINE FLATWOODS
SAND PINE

UPLAND CONIFEROUS FOREST

Fuel Type

Other
Grass
Shrub

Timber Litter
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Continuous
Class breaks for the continuous data were developed.
Fire Response Accessibility Index

Assuming road travel is 40 miles per hour on the road, 1073 meters can
be traveled per minute (1 mile = 1609.3 meters and 60 minutes = 1
hour). The cell size is 30 meters, therefore it takes 0.0279 minutes to
travel through 1 cell (30 meters / 1073 meters). To determine how many
meters can be traveled within a time frame, for instance < 15 minutes,
take (30 meters / 0.0279 minutes) * 15 minutes = 16129. Therefore the
cell value range for this interval will be 0 - 16129.

The following table shows the values used from the FAI grid for each
class, as well as the estimated time each class represents.

Meters Class Estimated Time (Minutes)
129033 - 200000 1 > 120

64517 - 129032 2 60 - 120

48388 - 64516 3 45 - 60

32259 - 48387 4 30 - 45

16130 - 32258 5 15- 30

0 - 16129 6 0 - 15

Environmental Effects

Effects Value Class

0 No Effects
1 - 25 1-Low
26 - 40 2

41 - 55 3

56 - 100 4 - High

FLORIDA FIRE RISK ASSESSMENT SYSTEM 171



SPACE IMAGING SOLUTIONS

TECHNICAL APPENDICES

Suppression Costs

Suppression Costs Value | Class

0 - 14 1-Low
15 - 53 2

54 - 66 3

67 - 100 4 - High
Fire Effects

Effects Value Class

0 - 9 1-Low
9 - 16.5 2

16.5 - 23 3

23 - 37.8 4

37.8 - 45 5

45 - 100 6 - High
Rate of Spread

ROS (ch/hr) Class
0.000001 - 0.9 1 - Low
1.0 - 49 2

5.0 - 9.9 3

10 - 14.9 4

15 - 19.9 5

20 - 39.9 6

40 - 79.9 7

80 - 119.9 8

120 - 100000 9 - High

0 Non-Burnable
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Final Fire Size

Acres Class
0 - 0.24 1-Low
0.25 - 9.9 2

10.0 - 99 3

100 - 299 4

300 - 999 5

1000 - 4999 6
5000+ 7 - High

Fire Occurrence Areas

To avoid data loss when converting the floating-point grid to an integer,
the FOA grid was multiplied by 1000.

FOA Grid Value Class Fires/ 1000 Acres / Year *1000
1 - 99 1-Low 0 - 0.099

100 - 199 2 0.1 - 0.199

200 - 399 3 0.2 - 0.399

400 - 599 4 0.4 - 0.599

600 - 799 5 0.6 - 0.799

800 - 999 6 0.8 - 0.999

1000 - 1999 7 1.0 - 1.999

2000 - 99000 8-High |2.0 - 99.0
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Wildland Fire Susceptibility Index

To avoid data loss when converting the floating-point grid to an integer,
the WFSI grid was multiplied by 100000.

WFSI Grid Value Class WFSI * 100000

0 Non-burn | O

1 - 9 Level 1 0.00001 - 0.00009
10 - 99 Level 2 0.0001 - 0.00099
100 - 999 Level 3 0.001 - 0.00999
1000 - 9999 Level 4 0.01 - 0.09999
10000- 19999 Level 5 0.1 - 0.19999
20000- 39999 Level 6 0.2 - 0.39999
40000- 59999 Level 7 0.4 - 0.59999
60000- 79999 Level 8 0.6 - 0.79999
80000- 100000 Level 9 0.8 - 1.0

Levels of Concern

Value Class
0 Non-burn
0.00001 - 0.00099 Level 1
0.001 - 0.00999 Level 2
0.01 - 0.09999 Level 3
0.1 - 0.23324 Level 4
0.23325 - 0.99999 Level 5
1 - 2.13059 Level 6
2.1306 - 9.99999 Level 7
10 - 19.9999 Level 8
20 - 100 Level 9
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Fuel Treatment Types and the Default Fuel Profile for Years 0 to 10

Year
Fuel .
Model Description
0 1 2 4 5 6 7 8 9 10
RX Burning
1 Non-Woody Wetlands - Includes Freshwater Marshes and Wet Prairies iN 1A 1 1 1 1z 17 1z 1z 17
1 Uplands - Flatwoods and Sandhills, Herb Cover 75-100% 1IN 1A 1 1 1 1z 1z 17 17 1z
- i o)
1 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%, Grass Cover N 1A 1 1 sA 5A 5 5 5 5
>60%

1 Other 1 1 1 1 1 1 1 1 1 1

2 Non-Woody Wetlands - Includes Freshwater Marshes and Wet Prairies 2N 2A 2A 2 2Z 2Z 2Z 2Z 2Z 2Z

2 Woody Wetlands - Canopy Cover 25-60% & Herb Cover > 60% 2N 2A 2A 2 2Z 5A 5A 5 5 5

2 Uplands - Flatwoods and Sandhills, Herb Cover 75-100% 2N 2A 2 2Z 2Z 2Z 2Z 7A 7A 7

- i o)
5 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%, Grass Cover N 2A 5 27 7A 7A 7 7 7 77
>60%

2 Other 2 2 2 2 2 2 2 2 2 2

3 Non-Woody Wetlands - Includes Freshwater Marshes and Wet Prairies 3N 3N 3A 3 3z 3Z 3z 3Z 3z 3z
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Year
Fuel s .
Model Description
0 1 2 3 4 5 6 7 8 9 10
3 Woody Wetlands - Canopy Cover 25-60% & Herb Cover > 60% 3N 3N 3A 3 3 3z 3z 3 3 3 3A
3 Uplands - Flatwoods and Sandhills, Herb Cover 75-100%, Cogongrass 3N 3A 3 3 3 3Z 3z 3z 3z 3z 3z
3 Other 3 3 3 3 3 3 3 3 3 3 3
4 Woody Wetlands - Canopy Cover > 60% and Melaleuca 4N 2 27 5 5 57 4A 4 4 4 4
4 Uplands - Sandhills, Shrub Cover >= 60%; Hardwood Canopy < 75% 4N 4N 4N 4A 4 4 4z 4z 4z 4z 4z
4 Uplands - Flatwoods, Shrub Cover >= 60%; Hardwood Canopy < 75% 4N 5 7A 7 7Z 4A 4 4 4z 4z 4z
4 Other 4 4 4 4 4 4 4 4 4 4 4
Woody Wetlands - Ti Ti Stands/Thickets > 70% of Cover with DBH <= 3
5 . 5N 5N 5N 8 5A 5A 5 5 5 52 5z
inches
5 Woody Wetlands - Canopy Cover 25-60% & Shrub Cover > 60% 5N 5N 5N 8 8 8 5A 5A 5 5 57
I - Flatw hills, Shrub C = 60%; H
5 Uplands atwoods and Sandhills, Shrub Cover >= 60%; Hardwood 5N 5N 5N 8 8 8 5A 5A 5A 5 5
Canopy < 75%
5 Other 5 5 5 5 5 5 5 5 5 5 5
D terial i t ith live fuel.
6 ead/Fiown material is present and aged and overgrown with live fue 6N 8 8 10A 10 5A 5 5 6A 6 6
Slash is from trees, leaves have
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Year
Fuel s .
Model Description
0 1 2 3 4 5 8 9 10
6 Other 6 6 6 6 6 6 6 6 6
- i = 0/ -
2 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood N 8 8 10A 10 5A 6A 6 6
Canopy < 75%
- i = 0/ -
2 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood N 8 8 10A 10 5A 6A 6 6
Canopy < 75% (Gallberry Only)
7 Other 7 7 7 7 7 7 7 7 7
i - o - _
8 Woody Wetlands - Ti Ti Stands/Thickets > 70% of Cover with DBH = > 3 8N 8A 8A 8 8 8 8 8 8
inches
8 Woody Wetlands - Canopy Cover > 60% & not Melaleuca 8N 8A 8A 8 8 8 8 8 8
- i = 0/ -
8 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 8N 2A 2A 8A 8 8 8 87 8z
Canopy >= 75%
- H 0, . . .
8 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Timber Litter > 8N 2A 2A 5 8A 8 8 8 8
60%
8 Other 8 8 8 8 8 8 8 8 8
_ : o) T .
9 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Timber Litter > N 9A 9 9 N 9 9 9 9
60%
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Year
Fuel s .
Model Description
0 1 2 3 4 5 6 7 8 9 10
9 Other 9 9 9 9 9 9 9 9 9 9 9
10 Woody Wetlands - Canopy > 60% not Melaleuca, Cypress 10N 2A 2A 2 8A 8 8 8 8 8 8
10 Woody Wetlands - Canopy > 60% not Melaleuca, Hardwood 10N | 10N | 10N 8 8 8 8 8 8 8 8
- i = 0fy -
10 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 10N | 10N 2A 2A 8A 8 8 8 8 8 8
Canopy >= 75%
- H 0, . .
10 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Pine Canopy 10N 2A 2A oA 9 9 9 9 9 9 9
>60%
10 Other 10 10 10 10 10 10 10 10 10 10 10
- i = 0fy -
11 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 1N | 11N 8 5A 5 57 4A aA 4 4 4
Canopy >= 75%
- i = 0fy -
11 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 1N | 11N 5A 5 7A - 4A aA 4 4 4
Canopy < 75%
- H 0, . .
11 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Pine Canopy 11N 2A 2A 5 5 5 >7 2A 7A 2 2
>60%, No Replant
- i 0,
11 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%, Grass Cover 11N A 5 5 27 2A IA 2 2 2 27
>60%
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Year
Fuel s .
Model Description
0 1 2 3 4 5 6 7 8 9 10
11 Other 11 11 11 11 11 11 11 11 11 11 11
- i = 0fy -
12 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood on | 128 8 5A 5 57 4A 4A 4 4 4
Canopy >= 75%
- i = 0fy -
12 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood on | 128 5A 5 2A 2 4A aA 4 4 4
Canopy < 75%
- H 0, . .
12 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Pine Canopy 12N 2A 2A 5 5 5 >7 2A 7A 2 2
>60%, No Replant
- i 0,
12 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%, Grass Cover 12N A 5 5 27 2A IA 2 2 2 27
>60%
12 Other 12 12 12 12 12 12 12 12 12 12 12
RX Burning then Chopping
1 Non-Woody Wetlands - Includes Freshwater Marshes and Wet Prairies 1N 1A 1 1 1 1 1z 1z 1z 1z 1z
1 Other 1 1 1 1 1 1 1 1 1 1 1
2 Other 2 2 2 2 2 2 2 2 2 2 2

FLORIDA FIRE RISK ASSESSMENT SYSTEM

179




SPACE IMAGING SOLUTIONS

TECHNICAL APPENDICES

Year
Fuel s .
Model Description

0 1 2 3 4 5 6 7 8 9 10
3 Non-Woody Wetlands - Includes Freshwater Marshes and Wet Prairies 3N 3N 3A 3 3 3z 3Z 3z 3z 3z 3z
3 Other 3 3 3 3 3 3 3 3 3 3 3
4 Uplands - Flatwoods, Shrub Cover >= 60%; Hardwood Canopy < 75% 4N 2A 2 7A 7A 7 7 7Z 4A 4 4
4 Other 4 4 4 4 4 4 4 4 4 4 4
5 Other 5 5 5 5 5 5 5 5 5 5 5
6 Other 6 6 6 6 6 6 6 6 6 6 6

- i = 0/ -
2 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood N 2A 5 5 5 7A 2A 2 2 27 4A
Canopy < 75%
7 Other 7 7 7 7 7 7 7 7 7 7 7
8 Other 8 8 8 8 8 8 8 8 8 8 8
9 Other 9 9 9 9 9 9 9 9 9 9 9
10 Other 10 10 10 10 10 10 10 10 10 10 10
- i = 0fy -
11 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 11N SA 5 >7 7 5A 5A 5 5 57 4A
Canopy >= 75%
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Year
Fuel . -
Model Description
0 1 2 3 4 5 6 7 8 9 10
- i = 0fy -
11 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 11N SA 5 >7 7 5A 5A 5 5 57 4A
Canopy < 75%
- H 0, . .
11 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Pine Canopy 11N SA 5 >7 7 5A 5A 5 5 57 4A
>60%, No Replant
11 Other 11 11 11 11 11 11 11 11 11 11 11
- i = 0fy -
12 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 12N SA 5 >7 7 5A 5A 5 5 57 4A
Canopy >= 75%
- i = 0fy -
12 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 12N SA 5 >7 7 5A 5A 5 5 57 4A
Canopy < 75%
- H 0, . .
12 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Pine Canopy 12N SA 5 >7 7 5A 5A 5 5 57 4A
>60%, No Replant
12 Other 12 12 12 12 12 12 12 12 12 12 12
RX Burning then Herbicide
1 Other 1 1 1 1 1 1 1 1 1 1 1
2 Other 2 2 2 2 2 2 2 2 2 2 2
3 Uplands - Flatwoods and Sandhills, Herb Cover 75-100%, Cogongrass 3N 1 8A 2A 2A 2A 2 2 2 2 2
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Year
Fuel . -
Model Description
0 1 2 3 4 5 6 7 8 9 10
3 Other 3 3 3 3 3 3 3 3 3 3 3
4 Uplands - Sandhills, Shrub Cover >= 60%; Hardwood Canopy < 75% 4N 4N 8A 2A 2A 2A 2 2 4A 4A 4A
- = 0fy+ 0o/, *
4 Uplands - Flatwoods, Shrub Cover >= 60%; Hardwood Canopy < 75% 4N 5 8A 2A 2A 2A 5 5 5A 5A 5
(Gallberry Only)
4 Other 4 4 4 4 4 4 4 4 4 4 4
- i = 0/ -
5 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 5N 5N 5N 2A 2A 2A 5 5 5A 5A 5
Canopy < 75%
5 Other 5 5 5 5 5 5 5 5 5 5 5
6 Other 6 6 6 6 6 6 6 6 6 6 6
Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood
7 7N 2A 1 2A 2A 2A 2 2 5A 5A 5
Canopy < 75% (Gallberry Only)
7 Other 7 7 7 7 7 7 7 7 7 7 7
8 Other 8 8 8 8 8 8 8 8 8 8 8
9 Other 9 9 9 9 9 9 9 9 9 9 9
10 Other 10 10 10 10 10 10 10 10 10 10 10
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Fuel - Year
Model Description

0 1 2 3 4 5 6 7 8 9 10
11 Other 11 11 11 11 11 11 11 11 11 11 11
12 Other 12 12 12 12 12 12 12 12 12 12 12

Chopping and Harrowing

1 Other 1 1 1 1 1 1 1 1 1 1 1
2 Woody Wetlands - Canopy Cover 25-60% & Herb Cover > 60% 2N 2A 2 2 2 2 2A 2A 8N 8A 8A
2 Other 2 2 2 2 2 2 2 2 2 2 2
3 Woody Wetlands - Canopy Cover 25-60% & Herb Cover > 60% 3N 3A 3 3 3 3 3A 3A 8N 8A 8A
3 Other 3 3 3 3 3 3 3 3 3 3 3
4 Uplands - Sandhills, Shrub Cover >= 60%; Hardwood Canopy < 75% 11A 4A 4A 4 4 4 4z 4z 4z 4z 4z
4 Uplands - Flatwoods, Shrub Cover >= 60%; Hardwood Canopy < 75% 11 7A 7 7 7 4A 4 4 4 4z 4z
4 th;r;ils—r; F(I)antl\;v)oods, Shrub Cover >= 60%; Hardwood Canopy < 75% * 11 2A 2A 2 2 2 4A 4 4 4 4
4 Other 4 4 4 4 4 4 4 4 4 4 4
5 Other 5 5 5 5 5 5 5 5 5 5 5
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Year
Fuel . -
Model Description
0 1 2 3 4 5 6 7 8 9 10
6 Dead/Fiown material is present and aged and overgrown with live fuel. 1A | 11A 5 5 5A 5A 5 5 5 5 5
Slash is from trees, leaves have
6 Other 6 6 6 6 6 6 6 6 6 6 6
- i = 0/ -
2 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 11A 5 7A 2A 2 2 27 4A 4 4 4
Canopy < 75%
- i = 0/ -
2 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 8 5 7A 2A 2 2 2 2 27 4A 4
Canopy < 75% (Gallberry Only)
7 Other 7 7 7 7 7 7 7 7 7 7 7
- i = 0/ -
8 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 11 11 5A 5A 5 5 5 57 4A 4A 4
Canopy >= 75%
_ : o) T .
8 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Timber Litter > 11 11 5A 5A 5 5 5 57 4A 4A 4
60%
8 Other 8 8 8 8 8 8 8 8 8 8 8
9 Other 9 9 9 9 9 9 9 9 9 9 9
- i = 0fy -
10 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 12 12A 5A 5A 5 5 5 57 4A 4A 4
Canopy >= 75%
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Year
Fuel i
Model Description
0 1 2 3 4 5 6 7 8 9 10
- H 0, . .
10 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Pine Canopy 12 12A 5A 5A 5 5 5 57 4A 4A 4
>60%
10 Other 10 10 10 10 10 10 10 10 10 10 10
- i = 0fy -
11 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 11A 5 7A 2A 2 2 27 4A 4 4 4
Canopy < 75%
- H 0, . .
11 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Pine Canopy 11A 5 5 5 7A 2A 2 2 27 4A 4
>60%, No Replant
11 Other 11 11 11 11 11 11 11 11 11 11 11
- i = 0fy -
12 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 12A 5 7A 2A 2 2 27 4A 4 4 4
Canopy < 75%
- H 0, . .
12 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Pine Canopy 12A 5 5 5 7A 2A 2 2 27 4A 4
>60%, No Replant
12 Other 12 12 12 12 12 12 12 12 12 12 12
Chopping then RX Burning
1 Other 1 1 1 1 1 1 1 1 1 1 1
2 Woody Wetlands - Canopy Cover 25-60% & Herb Cover > 60% 2N 2A 2 2 2 2 2 2A 2A 8A 8A
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SPACE IMAGING SOLUTIONS

TECHNICAL APPENDICES

Year
Fuel s .
Model Description
0 1 2 3 4 5 6 7 8 9 10

Other 2 2 2 2 2 2 2 2 2 2 2
Woody Wetlands - Canopy Cover 25-60% & Herb Cover > 60% 3N 3A 3 3 3 3 3 3A 3A 8A 8A

3
Other 3 3 3 3 3 3 3 3 3 3 3

4 Uplands - Sandhills, Shrub Cover >= 60%; Hardwood Canopy < 75% 4N 8 5 4A 4 4 4 4z 4z 4z 4z

4 Uplands - Flatwoods, Shrub Cover >= 60%; Hardwood Canopy < 75% 4N 2A 7A 7 7 7 7 4A 4 4 4

- = 0/y- 0o/, *

4 Uplands - Flatwoods, Shrub Cover >= 60%; Hardwood Canopy < 75% 4N 2A 2A 2 2 2 4A 4 4 4 4
(Gallberry Only)

4 Other 4 4 4 4 4 4 4 4 4 4 4

5 Other 5 5 5 5 5 5 5 5 5 5 5
D terial i t ith live fuel.

6 ead/Fiown material is present and aged and overgrown with live fue 6N 6N 2A 5 5 5A 5A 5 5 5 5
Slash is from trees, leaves have

6 Other 6 6 6 6 6 6 6 6 6 6 6

- i = 0/ -

2 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood N 5 5 2A 2A 2 2 27 4A 4 4

Canopy < 75%
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SPACE IMAGING SOLUTIONS

TECHNICAL APPENDICES

Year
Fuel . -
Model Description
0 1 2 3 4 5 6 7 8 9 10
- i = 0/ -
2 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood N 5 7A 2A 2 2 2 2 27 4A 4
Canopy < 75% (Gallberry Only)
7 Other 7 7 7 7 7 7 7 7 7 7 7
- i = 0/ -
8 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 8 5 5A 5A 5 5 5 57 4A 4A 4A
Canopy >= 75%
_ A o) T A
8 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Timber Litter > 8 5 5A 5A 5 5 5 57 4A 4A 4A
60%
8 Other 8 8 8 8 8 8 8 8 8 8 8
9 Other 9 9 9 9 9 9 9 9 9 9 9
- i = 0fy -
10 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 10N 8 5 5A 5A 5 5 5 57 4A 4A
Canopy >= 75%
- H 0, . .
10 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Pine Canopy 10N 8 5 5A 5A 5 5 5 57 4A 4A
>60%
10 Other 10 10 10 10 10 10 10 10 10 10 10
- i = 0fy -
11 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 11N 5 5 2A 7A 2A 2 2 27 4A 4
Canopy < 75%
FLORIDA FIRE RISK ASSESSMENT SYSTEM 187




SPACE IMAGING SOLUTIONS

TECHNICAL APPENDICES

Year
Fuel . -
Model Description
0 1 2 3 4 5 6 7 8 9 10
- H 0, . .
11 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Pine Canopy 11N 5 5 5 5 7A 2A 2 2 27 4A
>60%, No Replant
11 Other 11 11 11 11 11 11 11 11 11 11 11
- i = 0fy -
12 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 12N 5 5 2A 7A 2A 2 2 27 4A 4
Canopy < 75%
- H 0, . .
12 Uplands - Flatwoods and Sandhills, Shrub Cover < 60%; Pine Canopy 12N 5 5 5 5 7A 2A 2 2 27 4A
>60%, No Replant
12 Other 12 12 12 12 12 12 12 12 12 12 12
Herbicide Only
1 Other 1 1 1 1 1 1 1 1 1 1 1
2 Other 2 2 2 2 2 2 2 2 2 2 2
3 Uplands - Flatwoods and Sandhills, Herb Cover 75-100%), Cogongrass 3Z 3 3A 1 1z 2A 2A 2 2 2 2
3 Other 3 3 3 3 3 3 3 3 3 3 3
4 Woody Wetlands - Canopy Cover > 60% and Melaleuca 4z 8 8 8 2A 2 2 2 2 2 2
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SPACE IMAGING SOLUTIONS

TECHNICAL APPENDICES

Year
Fuel . -
Model Description
0 1 2 3 4 5 6 7 8 9 10
- = 0/y- 0/, *
4 Uplands - Flatwoods, Shrub Cover >= 60%; Hardwood Canopy < 75% 47 47 97 97 97 9z 97 97 97 97 9z
(Gallberry Only)
4 Other 4 4 4 4 4 4 4 4 4 4 4
- i = 0/ -
5 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 4 4 9z 97 9z 97 97 97 97 97 97
Canopy < 75%
5 Other 5 5 5 5 5 5 5 5 5 5 5
6 Other 6 6 6 6 6 6 6 6 6 6 6
- i = 0/ -
2 Uplands - Flatwoods and Sandhills, Shrub Cover >= 60%; Hardwood 47 47 97 97 97 97 97 9z 97 97 9z
Cano